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HIL Testing

Fundamentals
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itecture Transformation

Moving Towards a Centralized E/E Architecture
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DRIVING INNOVATIONIN MOBILITY

What is a Software Defined Vehicle? (SDV)

Introductionto SDVs
SDVs are revolutionizing automobile design and function
with software as the key driver of vehicle capabllities

Increased Flexibility
SDVs unprecedented adaptability through software updates introducing
new features, enhancing efficiency, security, and vehicle life spam

Accelerated Innovation
SDV technology accelerates the rate of innovation and software
development allowing for faster development

Ecosystem Integration
SDVs seamlessly integration providing opportunities for enhanced
connectivity, safety, and user experience

Customer Experience
SDVs personalized and adaptive user experience with software allowing
Immersive infotainment systems, and autonomous driving capabilities
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What Can NI Do in HIL?

Body Control Chassis Control Hybrid Power Engine Radar injection Seat Belt Navigation Instrument Panel
HVAC Steering Inverter Fuel Injection Camera injection Airbags Bluetooth Radio Interface
Lighting Brakes Thermal Throttle AEB, Warning Sounds ~ Wireless Charge Heads-Up
PEPS Traction Transmission Ignition ACC Sensing Wi-Fi Voice
Theft Deterrent Suspension Throttle Transmission Lane Keep Air Suspension V2Xx Display
etc... etc... etc... etc... etc... etc... etc... etc...

Scale Across ECUs and Test Systems
Configurable | Scalable | Customizable | Hardware & Software
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Desktop HIL Component HIL Sub-System HIL System Integration HIL
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The NI HIL Advantage

Software Technology Equipment Operations Integration
MODEL INTEGRATION ADVANCED COMPUTING /O BREADTH CUSTOMIZABILITY INTEGRATION
VeriStand LV FPGA Modular 1/O Standards

MathWorks Collaboration OPAL-RT Partnership Flexible Software Open Ecosystem

4

&

emersoN. . T 11



Built Around Openness &

Interoperability Standards

ASAM XIL

Interface with HIL Simulators from
any vendor through industry
standard ASAM XIL test steps

VeriStand Extensibility

Interface with any model, I/O type,
or HIL Simulator that has an API

SLSC Open Design

SLSC was designed to be extensible
by partners and customers to
support unique signal conditioning
and load requirements

o—

Requirements Gateway

NI TestStand, Python, etc

NI DIAdem

— NI VeriStand

NI PXI

NI SLSC

NI SLSC or Load Boards
e.g. MAC Panel or Virginia Panel
Physical Device

ECU

SystemLink

e.g. IPG Carmaker

e.g. Simulink

— Public APIs

APIs allow integration and
automation with a variety
of tools you already use

Functional Mockup Interface

Support for the FMI standard to integrate
with your existing toolchain

—e PXI Open Standard

NI I/O hardware is built on the modular
PXI open standard to integrate the latest
I/O types and processors

&
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NI HIL Test Solution

Customer defined
Flexible and scalable
High performance

Open for integration

SystemLink— data and system management
TestStand — test executive

VeriStand — real-time test and modelintegration
LabVIEW — programming and customization

Measurements and 1/0
Communications
Modelsin FPGA

Switch, Load, Signal Conditioning for
fault insertion and routing signal paths.

Cabling referencesforflexible
connectionsto DUTs

ECU

Programmable loads and DUT power

&
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Key Software for HIL Testing

Enable Automated Test & Measurement Professionals

\ 4

1 VeriStand

test for HIL with model integration, real-time stimulus
generation, and an extensible software environment.

E A test executive software that accelerates system
2 TestStand development and deployment for engineers in

TestStand SystemLink validation and production.

‘ Validates hardware and performs embedded software

VeriStand

3 SystemLink Streamline lab operations and amplify engineering

insights in an integrated, scalable, enterprise solution.

& |
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NI HIL Software

A VeriStand

NI's primary HIL tool and core for the HIL platform
Ready to Run Software for HIL
Quickly Configure Systems

/ vECU ADAS
Addon \’ Addon

Model Integration

Customizability
Test Automation

VCOM
Addon

Power
Electronics
Addon

\, GNSS
Addon

&
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A VeriStand
Real-Time Modeling Environment Support

4 :D; Project 36 :
4 Y Targets
MathWorks Simulink® Software S Bl =
[+ ] - - .
LabVIEW e 2L s
Simulation Madel
C/C++ S

FMI 2.0/3.0 Co-Simulation Support
* AVL Boost l

- FMU SDK .
B |

« Wolfram SystemModeler o o >

- MapleSim — [

« Altair Activate o s | Adamae

- And Can Support More Here o o

Y2 \eriStand emenson | 111


https://fmi-standard.org/tools/

HDL Coder Support Package for NI Hardware

Finds vles

MathWorks HDL Coder

v @ HDL Workow Advsor
b ﬂ 1. 5&t Target
[ #1.1. Set Target Device and Synthesis Taol
o] A2, Set Target Reference Design
=] *13. Set Target intertace
2] 1.4 Set Model Clock Frequency

Analysis (*Triggers Update Diagram)

1.1. Set Target Device and Synthesis Tool

Sat Targat Device and Synthesis Tool for HOL code gersration

Irput Farameters

Target workflow: NI FPGA Bitfile Generation

Target platform:  Pide-THSSR " Launch Board Manager
~ W 2 Prepare Model For HDL Code Generation
B8] 2.1, Chack Mo Settings Symthesis took: | NI LabVIEW w | Tool version: 2019 Al urspported version Aefrash
v @ 3 HDL Code Generation Pamily:  KrtexT o Desicer RIS
8 51, Set HOL Options .
5] #32 Generate RTL Code and Testbench B
~ O 4 Create ang Compile Project Project folder:  hdl_prj [e—
=] 41, Select Compile Server
5] 42. Set Compile Options | R This Task.
] 43 Generate Project
= 44. Compile Project Resudt: (3 Mot Run
Click Run This Task
(& HDL Workdlow Advisor - untitied/LUT BlockRAM_ReadOnly = o

Fle Edit Run  Help

pund e

v @ HDL Wordlow Adwsor

v @ 1 Set Target
@~ 1.0, Set Target Device and Symthesis Tool
@ ~12 Set Target Befevence Design
© ~ 1356t Target Intertace
e 14 5ef Target Frequency NI

~ @ 2 Prepare Modei For MDL Ciode Generation
® 11 Check Model Settings

v @ 3.HDL Cose Generation
@ 11 5¢t HDL Options
@ ~ 32 Gersrate RTL Code and Testbench

1.3, Set Target Interface
Aralysis [~ Triggers Uipdate Disgram)
Set target interface for HOL code g

Ingnt Pacametens
Target platform mterface table
Port Name Port Type
In1 gt
Cutl Outport

Data Type Target Platiorm interfaces

winth
wink1g

nberiace Magppang Iinteriace Options

Conmector 1/ DHO22
Cormpdton) TIO23
Conresctor 1,024
Conmector] TIOS
Conmector 1, DIO2E
Conrwctor] THOZT

1 [ system Exgrorer - Detout Project $5.wvssat

A\ VeriStand

= o X
{ Fle €t TJook Help
I A X nhE
@ Octaut Project 39
= %Y Targets A
Dont FPGA Addon
b - Hardawe This #dd-on siows the user to run an FPGA bafle wehout needing to wrglement the VerSland FPGA Template.
0 Custom Deveces The only regusrement to the FPGA code s an IRQ (address of 30) 1o control when the FPGA bitfie starts.
& = Scalany A quich start document provides an overview of the addon capabdes. It «s located at:
i i Wakeforms
. Semulation Modeh “SPubbc \Documents Nations! instrumerts' NI venStand (Year ) \Custom Devices fPGA Addon'\ Windows \Quack
User Channeh Start Documentation FPGA Addon Quack Start Gude md”
Calcutated Chanmels
Alpems Most of the 8830n sectors contan 83dAonal Bull n Socumentstson.
Procedures
XNET Databases The sucported basc scalar data types are
¥ 37 System Channeh v
& Al - ol
F e e
Systen Mappings

oYy Date Shanng Netacrt
WY Symtem intualustion

Name Descrgtion

FPGA Adden -
Verson

2 -

Battile path

CAUsery Bdes horm Decuments' PO’ VenStand MOOELS hicoder buckconverter HOL_Submystemhvbts @0
<

RO Device

ROO L 8

) Scatars Geouped!
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&

emersoN. . T 11



A\ VeriStand

Left Shifting Software Validation

Increase Software Quality, Iterate Faster, Decouple Hardware and Software Validation W orkflows

A new software validation approach is necessary for OEM'’s to succeed in deploying
software-define vehicle (SDV) platforms with new electrical architectures and technologies.

Traditional Approach

* Locks software ECU hardware cycle

« Time consuming integration and configuration

« Slow responseto requirement change

Real ECU’s

ECU

Real or
Simulated Loads

ECU

® 6

mRELE
i N
o

—

Seamlessly separate hardware
and software workflows

Enable rapid software validation
without hardware

Access new talent familiar
with modern toolchains

Faster development
iteration cycles

\
7/

Future Approach

&
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A\ VeriStand

NEW VeriStand Virtual ECU Toolkit

VECU Demo - VeriStand 2024 Q1
File Edit Operate View Help

Cn R 2 | @ Connected ]H Default Project 2.nivssd - connected '| VECU Demoinivsscr
a v . ¥ o
[ vECU Demo - Veristand 2024 Q1 G ==+, X O V| configue. | o & o e ) L e
File Edit Operate View Help P — e & s
: £
x x ~ | vECU Demonivsprj
® idle I Default Project 2.nivssdf * | ECU Demounivsscr |+
EIES Al 23 Default Project 2rivssdl + | I VECU Dermo, B S * |
X O V| configue.. | o £ 4 | 100% v 3 Default Project 2.nivsscr |
— 5 4 B Workspace (Default Project 2. .
+ |§ vECU Demounivsprj 21 Default Project 2.nivssdf
& Calibration * VECU Demo.nivsscr
I3 Default Project 2.nivsser —
Workspace (Default Project 2..
& Workspace (Default Proj; . PRy .
21 Default Project 2.nivssdf * ontr
VECU Demonivsscr : -
o o > Execution.Model Command T
z e f K o=
Simulation  Acceleration  Average  Conditional  Formula Lowpass . Time Step Duration »
Filter > Inports.Uightintensity » Inports.g_LightSwitch
— Outports.Can_Controller_State » Outports.Can_Controller_State »
6@ Uﬂ‘:" YV LI [_E Outports.NumberOfTimeScheduleCalled » Outports.NumberOfTimeScheduleCalled >
Maximum  Minimum  Peakand  ECU Network | Virtual ECU'
= i S e e C t
LightSwitch <
LightInten: <

Output™ ‘ Channel Data Viewer ‘ Model Parameter Manager ™ I Errors and Warnings

[ ] [& Find next

Timestamp | SEVERITY | SOURCE | Message

1/17/2024 10:5429 PM _ Information  Gateway | Start Date: 1/17/2024 10:54 PM
1/17/2024 10:5429 PM _ Information  Gateway

Loading System Definition file: C\Users\nitest\Documents\Veristand Projects\Default Project 2\Default Project 2 nivssdf
Preparing to deploy the System Definition to the targets...

Compiling the System Definition fil...

Initializing TCP subsystem.

) Demo - VeriStand 2024 Q1

_ Tz x
3 ‘System Channel. P x
I @ R || A | ® e |H Default Project 2 nivssdf * | VECU Demonivesa

K open X E-3 4 | 100% v
a
« v 4 1 > ThisPC > Documents » TestProjects » TestProjects > Canfest > CanStandardTest > Models v U | Search Models »
Organize = New folder - M @
Name Date modified Type Size
v 3 Quick access i
B Deskiop o L Headlightimu 12/18/2023 411 PM FMU File 8,770KB
7 LightControl fmu 12/18/2023 411 PM FMU File 8773 KB
& Downloads o i
LightSwitch.fmu 12/18/2023 411 PM FMU File 87718
Documents ~ #
& Pictures »*
Models
& Music
[ videos
> @ OneDrive [
> S This PC

o D_rop Wire & Deploy
Virtual ECU Irtual ECU

File nam

Virtual ECU ~

<

>

0 mappings | 0 unmapped channels 1 item selected
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NI HIL System Hardware Architecture

Embedded Controller Chassis

P

N R O
e e e
: o i
'u . ‘ ‘ I“ ' . ‘ I” ' ‘ ‘ ‘ ‘
e S

Chassis Modules
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Advantages of PXI Instrumentation

Flexibility
Modular, Programmable Hardware

Future-proof systems with reconfigurable
hardware that can support various
measurements and test techniques

Measurement IP
Out-of-the-box Solution

Pre-built IP for advanced battery test
techniques, including OCV, ACIR, EIS,
HPCD and others

Production Ready
Rugged and Reduced Footprint

Integrate multiple instruments and channel
expansion into a single chassis

Software
Systems and Data Management

Integrates with solutions for managing
system configuration, remote monitoring,
and data aggregation and analysis

Measurement Quality
Accuracy and Repeatability

Industry-leader in repeatable and accurate
measurements with a wide portfolio enables
the right mix of cost and performance

Timing and Synchronization
PXI Chassis
PCIl Express Gen 3 throughput up to

24 GB/s, sub nanosecond latency,
P2P streaming, integrated triggering

&
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Broad Modular Instrumentation Portfolio

DAQ and Control Instrumentation Interfaces
Multifunction /O Oscilloscopes GPIB, USB, LAN

PXle-1095 é
emerson. | T



Scalability of PXI Platform for Any Application

Scaling to Your Needs — Today and Tomorrow

L BL®  W B @

® - ® | 3
PXi A © © 0 0 0 0 O 0 © o © © © © © © ©

PXle-1095

=|[¢]+3 00 — T
o SR = 2N

Application Processing I/O & Network Timing Data
Software (CPUs, FPGAS) Interfaces

& Sync Throughput

Component Level Vehicle Level

Modular PXI instrumentation fits in a variety of chassis sizes and can be racked into multichassis systems for reuse and flexibility é I1I
EMERSON. ‘



Switch, Load, &

Signal Conditioning (SLSC) for HIL

An open architecture for extending NI
hardware with switches, loads, and signal
conditioning targeted at HIL applications.

Enables larger switches
for fault insertion

Handles small to medium
loads on a simple circuit card

Adds custom
signal conditioning

Reduces signal
routing complexity

© ® © © ® ® © ©®© ® o © 6 |

SLSC-12001

NI SLSC

Fault

Insertion
Sensor Signal

Simulation § Conditioning

Load Signal
Simulation § Conditioning

PXle-1095

& |
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EXAMPLES OF COMPONENTS

NI HIL System Architecture

Communication

Instrumentation

Load/
Pin Switch/
Fault Insertion

Software

H .~ PXle-8510/6 PXle-8523 S PXle-8517 . PXle-8430/8 ;)I;:\EAS i?/)(;r ETH p Exfﬁgﬁg%l I

: 6-ch CAN/LIN 4-Port AETH ~ 2-Port FlexRay | 8-Port RS-232 . | mbedded Controller

VRS | orface 1000BASE-T1 | Interface LI |nterface 25 to 50 Gbit i BIMEENS (617 (RS

ar y 2 Up to 2 Ports ' USB, GibE, GPIB, Thunderbolt

PXle-78xx FPGA PXle-148x Camera PXle-41xx SMU PXle-4322 AO
Kintex 7, Vertix 5, GMSL2/3, 1 to 24-ch, 8-ch, Analog Output 5&@4(12%%/ 20A) ggf))\j\/‘lé%‘\l/ 24A)
Al: up to 16ch & 1MS/s FPD-LINK 1II/IV 6 to 200V, Ch-Ch Isolated, L p S ’I = p S ’I
AO: up to 24 ch & 1IMS/s up to 4in/4out, 8in, 8out up to 3A 16V, 250kS/s/ch == rower supply e Fower Stpply

e

&

EMERSON.

SLSC-12251/52 FIU { SLSC-12201/02 FIU 1 AL-3010/11 Resistor AL-4010 Batt Cell Sim OP-8935
" 16-ch, 8A / 8-ch, 30A | 32-ch DIO, 33V 16-ch, 60V, 110mA 6-ch (6 battery cells) 8-ch Al, 8-ch AO, 20V
Load Switch, FET with i 32-ch DIO, 60V Il 10 to 8 MOhm Cell Vol Range: 0-7V, with Faultinsertion
Current Measurement a M Curr Load Range: +2A
L 4 [ 3
Desktop HIL Component/ Sub-System HIL System Integration HIL
NI Software Toolchain for Sofware Validation
2 VeriStand I oiadem TestStand B systemLink
: &= - e
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£ xMove Configurator *

File Select View Help

> Select Board
g0 w2
TIWIT 7410741V = |AL-1010
i8] |E5 . ..-.... o |

1 Seea ESISTOR RESISTOR RESIST 8SB  SOURC Afizs Firer
a « wd com - ADO Do m DO P DO PWM ALUE REF Fiu

+ Information for Selected Channels
ICON-1 Available Types
"®© 00 oo o
w @JoJo)ole © 0 0 D!-STABEl
> QOOLQO0 :
4 000 0QA00 50
@ © ¢ ¢lojolele
D 000Q0000
o Q000 O k’..) D@
@ t’)‘.w)"»,»‘OOOO
@0 0oL -
Q,‘ A)"A/OOOO urrent Configura
w® j @ 0QLOCK: A:ADY: ECU_1_Pind_Al - ADO (2.5) - OUT

A:AD1: ECUT_Pind_FIU - AUX1 (Aux1) - OUT

geleJeel6 @ 6 @
oJoJolele o 0 ©
eJoJolele o @ ©
0JoJoIel0 © 0 ®
@0 o e o)Jo)ore)
QOO0 @
© © 0 ¢lolelele
OO0 00@
@0 QoEEx
OJoJeJele © © @
eJoJoJoele © 6 6
eJejeyele @ o '@

3 | O X [ 3

1/0 Flexibility and
Reconfigurability

xMove-based HIL approach provides
flexibility based on standard components

Modularity at both I/O board and sub-system
(/O Box) levels

Flexibility as operational advantage
to evolving requirements

Scalability maximizes test coverage
from component to system level validation

Reconfigurability of signal type on
pin level through software

Can be packed (custom-design) into a small cabinet

&
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COTS Test System

ﬁ EEN
Re-Configurable TIT] > EEN I I
®

Scalable e o .:| | —_ O Clmmm
Customizable EE N I I
Hardware & Software —_———— o Tl

COTS xMOVE Sub-System
Re-Configurable

Scalable |:| |:|
Customizable

l

T > _
Mass Interconnect N HNH R o S
[Trov] za ' : : g : I I
COTS Test Infrastructure . . o N oV 2 _
19” Rack 24U, 40U _iLl_
Power Supplies
E-Stop
Power Distribution T —
COTS Test (Rack) Solutions
Configurable | Scalable | Customizable | Hardware & Software
— =zl —nl ==l ==
e [0 [0 1 (iw_q [fo ]
ﬂﬁt n? H | 00 | 00 | 00 [ 00
00| |I=D=|]= | 00 | 00 |]=u=u=
T "I | ERRN SN I:"':::ll—\/\-':'":::l|—\/\-':'":::||
s |ePpl NI = TE TR — —
Desktop HIL Component HIL Sub-System HIL System Integration HIL EME‘:SON I.“

xMove is registered trademark of ALIARO Group



Signal Path Flexibility without the Need for Rewiring

Defined in smart Software and executed in flexible Hardware

DIO
FPGA

\

AO

Transition
Interface
(RTI)

SELECT CHANNEL FUNCTION  FUNCTION VALUE i

- Al, AQ,
DIO

FPGA

Load
Al

EMERSON.. I.“



Allaro xXMOVE Platform

Traditional HIL Systems
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Software Based Configuration of the Test Systems

TestStand ¢

A Aliaro Configurator *
File Select View  Help

Functionaly Selection

+ Information for Selected Channels
ICON CONNECTOR Availabi

— | 'e®@e®@QOQC"

2] ee®e®O000

E4

®®e®eQQ00
©®®®QQ00

1@ © ©® @O0 Q)

gejelelele olole;
©000QQQ0
©000QQQ0
[ejojslele o e
1010 @ (o [ofoYoTe]
1010 @ (o [ofolole]
1010 @ (o [ofololo]
l0'e e (o [efo]o]o)
[o]eYelele0 0 0)
©000QQQ0
00000000
-2 @ @ QOOOOH

| O % I 6 |

§
e | . !

> AY VeriStand

Sub-System HIL Pre-defined system definition file for Sub-system HIL + xMove Configurator for setting signal types on PIN level do create unique setup

System HIL Pre-defined system definition file for System HIL + xMove Configurator for setting signal types
on PIN level unique setup (Merging the system definitionfiles to create system HIL) \

&

o emerson. | TR
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IOl  DISTRIBUTED cAPEX SPEND

NI Performance Advantage

MODULARITY

ni.com

> VIRTUALISATION

> SCALABILITY

Start with base
component configuration

ol L ol L= imh
Enhance and replicate —
g b HIL for complete !

qt AW | e [IH L
on system validation

- Add modules when
needed for sub-systems

ono onO
u u u u u u
COMPONENT HIL SUB-SYSTEM HIL SYSTEM INTEGRATION HIL
Total Cost (NI) $ $$ $$$
Incremental Cost (NI) - $ $
Total Cost (Competitor) $3$$ $$$ $$$%$
Incremental Cost (Competitor) - $ $ _
N
17
e
O
PRO RT DESIGN & DEVELOPMENT PROTOTYPE DESIGN FREEZE SOP

Program Milestones/Timeline

===H]L System Complexity

== N solution

VvV

== Competitor Solution
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Tata Elxsi Business Overview
Home to a Billion Possibilities

CORE SERVICES
Global Engineering

————————————
¢¢¢¢¢¢¢¢

Centre e . . N

< Engineerin
/’ \\ // \\\ Annual g g
4 4
2 e = 9 34+ v/ 13200+ Revenue 33
£ = £ ¥ ! b ‘ 13%
® @7 & S | : T ' $400 0 ” 2]
¥ o uo 2 ] Yearsin i Strong i , Cities )
£ a a = : . ) . ! s YoY Growth FY’24 : (OR >
= \ Business /% Engineers [ Million Worldwide &, &
\\\ /I \\\ ,/I FY 12 3 '-80
People | Technology | Process N S AN e Q

Collaboration Infrastructure

Transportation Media & Communication

AUTOMOTIVE | OFF HIGHWAY

* User Experience
¢ Connected & Autonomous
* Electrification

* Embedded & Industrial
* Service design
* Rolling Stock

- -
~ ~
--------------

BROADCAST & MEDIA

* OTT Streaming
* RDK, Android TV, CPE
* QoE, QoS, Customer Experience

COMMUNICATIONS

* 5G, SDWAN
¢ Network Transformation
* Digital Transformation

MEDICAL DEVICES

* Product Design
* Systems Engineering
* Regulatory Compliance

PHARMACEUTICALS

* Safety
* Packaging & Labelling
* Pharmacovigilance

we

'if Established 1989

Global HQ Bangalore




Overview

Acquisition Process System Engineering Process Group [SYS) Management Process
Group (ACQ) Group (MAN)
As the industry moves towards a Shorter Product s - s
5 o o o 5 c 5Y5.2
Development Life Cycle, verification and validation SupperMenkorin System Reqramants e il
. 1 Acq'l.l Systemszfﬂ%ectural System Ig::l:zsgl.‘:tiun and MAN.6
of software or systems are required at the early [ectnico Reaurenens Desin essremert
ACQ.12
. . . lEga';::u’?iﬁi::tf‘“i“ Software Engineering Priicess Group (SWE)
stages of the life cycle. This helps to find bugs early, ~can e —=
which significantly reduces cost and time. aca1s ‘ swea WS
. SWE.3 [ Reuse Process Group
ASPICE ( Automotive Software Process Suppis Gusictr Softuar etaled Do | | sopuare Unit verfcaton (rev)
Improvement Capability dEtermination) provides a AT e Supporting Process Group (SUP)
o o o Supplifrl,'ll'::dering Qual i:-L.::;ira nce ‘desr'i.;'icpz:ﬁnn Juig:-lﬂzﬁew Dn:l.lsrlll-ljel:t?atinn P;:::::;z&m::;}
structured approach to defining, developing, and
. Eunsfilgrl:astiun thlesmuﬂpe‘::lutiun Chaf;l\!PF[:quuest p PIIM'3 '
testing an automotive system. —
Primary Life Cycle Processes | | Organizational Life Cycle Processes | | Supporting Life Cycle Processes
Case StUdy: Software and System testing of an On Automotive SPICE process reference model - Overview
Board Charg er ECU compli ant with the ASPICE Courtesy: https://vda-gmc.de/wp-content/uploads/2023/02/Automotive_ SPICE_PAM_31 EN.pdf

pProcess.



Overview of On-Board Charger (OBC)

DUT Specifications Tata Elxsi Responsibilities OBC System Architecture

+ 800 V Bidirectional OBC * Test Environment Setup — g
_ Hardware, Software, and test ] Low Voltage Control Board
2 variants: framework >
 Single phase 19.2kW * Analyzing the requirement and ‘ ‘ ‘
creation of Test cases AGIVEHTE DE/DELLC

* Three phase 22kW

A,

* Test Automation

» Test Execution, Data Analysis,
Test report generation

Scope of the project

Filter

<::> Circuit <‘l:'\l/

AC Connector
Jojrauuod 3q

Power Board

Software and System Testing of OBC

SWE.5 : SW Integration Testing - (NI based LV Test System)
SWE.6 : SW Qualification - (NI based LV HIL + HV HIL)

SYS.4  : System Integration Testing - (NI based LV HIL + HV HIL)
SYS.5  : System Qualification - (NI HV HIL)

Coolant inlet/outlet




HIL and Test Benches

System Integration

Testing
f

SW Integration Testing

SW Qualification Testing

i

TATA
TATA ELXSI




Software Tests and System Integration Tests

The Software Integration Test is to verify the individual elements of
software architecture.

The testing assesses the interfaces, dynamic behavior, and
resource consumption, aligning with the Software Architectural
Design (SWE.2).

The Software Qualification Test is to verify that the integrated
software meets the specified software requirements (SWE.1).

Signal Level Validation : LV HIL

LV Power supply
Test PC FE i
l +12V, Enable
1 l Oscilloscope
. 8 channel
LabVIEW p— | " : H il ~1-0/0100 DUT
VeriStand .. I p Control Board Test Point g-:
§ Code Composer Studio l e ) || access CRARAARAA .
« A
I (-] ITAG
Gl — D
XDS200 JTAG
Emulator

SWE.5 & SWE.6 - Sl and SQ Testing SYS.4 - System Integration

The primary focus of the System Integration Test is to verify that
the integrated hardware and software meet the system architecture
design (SYS.2).

The testing is performed at both power and signal levels by monitoring
the board level signals and SW variables.

Power Level Validation : HV HIL

Oscilloscope
8 channel

; 'll_llllll‘ ..’.
" TestPC .
NI PXI RT System with SLSC Test Points Access
DUT
v
nl : Chiller
+ LabVIEW - ! Break Out el T e —
- 2 Box ass Interface \d D ﬁ ——
M veristand — — With 120 %ﬂé &
L | 7l o HH Pins '
e
_H o i {1
Terminal strip

Power | "“ e--
Analyzer ‘_
6 channel
4
DC Bldlrectlonal power

owm Regenerative Grid Simulator o supply
350V/180A/30KVA 1500V, 60A,30kW



SYS.5 : System Qualification test

The primary focus of the System Qualification Test is to verify the DUT is functional as per the system requirements SYS.2.

LV Power supply Chiller

Features functionality: com —— -
- PFC Monitoring and ERL-"-id |

H (
Control Test PC +12V,Enable

° Forward Charglng nl Regenerative Grid Simulator :l' “l > LU . ll.' “ DC Bidirselj:;islr;al power
] B | obViEW g 350V/180A/30KVA : E : E 1500 V, GOA 30kW
* Reverse charging - w :| ": . ".‘ o
« HV DCDC Monitoring and > .
Control
« LV System Monitoringand | e Vol QE%L% rr. o
Control A R
: i Test |
« Power Modes i - gfgss Oscilloscop i
e HV Safety ' , 8 chaennel T i

« Diagnostics

Power Level Validation : HV HIL



Value Additions

I

v -

Common Automation Framework for Software and Systems

tests
%
Reduced Test execution time Process Compliance — Traceability
by automating more than 80% across the test lifecycle
of SYS4 test cases.
Value
Additions

B9 B

50% savings in Test script Effortless integration of NI system
development time by using test with 3rd party devices
cases and function definitions




THANK YOU

TATA ELXSI

FIND OUT MORE

WWwWW.tataelxsi.com
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Confidentiality Notice

This document and all information contained herein is the sole property of Tata Elxsi Ltd.
No intellectual property rights are granted by the delivery of this document or the disclosure of its content.
This document shall not be reproduced or disclosed to a third party without the express written consent of Tata Elxsi Ltd.
This document and its content shall not be used for any purpose other than that for which it is supplied.


https://www.tataelxsi.com/
https://www.facebook.com/ElxsiTata/
https://www.instagram.com/tataelxsi_worldwide/
https://twitter.com/tataelxsi
https://in.linkedin.com/company/tataelxsi
https://www.youtube.com/channel/UCHr9K9n0INe57n39WJOUeiQ

The NI HIL Advantage

Software Technology Equipment Operations Integration
MODEL INTEGRATION ADVANCED COMPUTING /O BREADTH CUSTOMIZABILITY INTEGRATION
VeriStand LV FPGA Modular 1/O Standards

MathWorks Collaboration OPAL-RT Partnership Flexible Software Open Ecosystem
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Visit HIL 4 X Demo
in the Expo Center

For more Information Contact:
Austin/Brian/Luis/Ritesh
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