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E/E Evolution

Overview of main architecture changes in 15 years

Computer power centralizes, software replaces HW ECUs
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Distributed functions

More features add ECU;
also complexity and weight

Today C-class car can have as
many as 35 ECUs connected
by more than 1,300 wires in a
harness up to 1.5 km long
weighing more than 15 kg.

Multiple buses;
CAN, LIN, Flexray,
Ethernet...

Domain controllers
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Managing complexity

Cross-domain interaction fosters
powerful domain controller units
for ADAS and cockpit
applications, and increasingly to
coordinate powetrain, safety and
other basic vehicle functions in a
vehicle controller.

Keep legacy EE architecture
and local high- speed
connections

Zonal controllers

Software functions and
hardware abstraction

Decisions made centrally by
powerful computer(s) that
distributes instructions to fewer
large ECUs that manage
sensors/actuators in zones that
suited to service-oriented
architectures.

New EE architecture with
high-speed Ethernet backbone

« The motivations for
new features

« Electrification

» Autonomy

« Connectivity over-air
and new service
models

« New mobility models
like Robotaxis

S&P Global
Mobility

Copyright © 2022 by S&P Global Mobility, a division of S&P Global Inc. All rights reserved. | Automotive Webinar Series

How can production test engineers provide a competitive advantage to organizations?



The Quality Driver in
the Automotive Industry

Where are you investing
Priority Values your time and resources?

QUALTITY
REGULATION
FUNCTIONALITY
LIFE CYCLE
VOLUME

DATA INSIGHT
SCHEDULE

Distinction VWalues

Distraction Values Your Priority:
g% Quality & Regulation

O oY
T Your Distinction:
v— Functionality and Volume
000 Your Distraction:
oog Schedule
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Quality & Regulation

To differentiate and provide additional performance beyond your competition, you need to
regularly revisit your quality standards to ensure compliance

Test coverage is not negotiable & high-quality arena is expected by the industry;

Any process, tool, or proficiency gap that jeopardizes quality standards must be addressed immediately.

Increase need around building product Intimacy - focus more on the testing coverage than in the test infrastructure

2023 set to be the 'year for safer cars' as major Strict EPA Rules for 2027-2032 Vehicles
regulations will kick in from April Announced Garnering a Range of Reactlons

DIPAK K DASH / TNN /Oct 2, 2022, 08:49 IST
expected to be the toughest emissions standards yet, a move that should push the industry e n the direction of EVs.

The European Automobile Manufacturers’ Association (ACEA) welcomes the entry into
force of the General Safety Regulation (GSR) as part of EU's efforts to halve the number
of fatal and serious injuries from traffic accidents in the EU by 2030.
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Functionality & Volume

Providing products with new functionalities in the market

Do I havetherightdomain of expertise?

Optimizing manufacturing high Preparing testing strategy to
volumes of new and legacy products ensure coverage on new functionalities

How can |l increase efficiency?

Do | havetherighttools
to accomplishthis?

(throughput, scrap, rework, etc.)

Deploying new productfamilies in the productionfloor

How do | maintain a mix of

legacy and new productvolume?

Differentiation can also comethrough operational excellence!
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Schedule

Predictability is more important than pure speed

In today’s world scenario, successis measured in hitting deadlines rather than delivery early

Your customers prepare operations based on hard deadlines
« Delivering early might result on a customer not prepared
« Delivering late will affectthe whole supply chain

Schedule becomes a distraction to your operations!

Hard Deadline

Project Kickoff

Sometime Later



Ensuring no failures in the field (Quality Driver)
will always supersede any priority around
scheduling & volume... although we might

not always be conscious about It




nl
How do we bridge the gap?

WE HELP WITH

Functionality
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THROUGH
Schedule

SO THAT YOU CAN FOCUS ON
WHERE YOU ARE THE EXPERT

Quality

ni.com




Faster Throughput

Faster Test Plan Development

Reliability

Predictability
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PXI Instrumentation
Chassis, controller, modular instruments,
communication bus, pin switch

ECUTS Software Suite

Core Rack

Load Switching
and Management

Mass Interconnect

External Loads or eLoads

Power Supply

Addresses testing of
medium pin count
DUTs with optimized
Instrumentation in a
24 or 40U rack
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Mass Interconnect Receiver Arrangement

J3is now reserved to enable
12 SLSC-12251 slots

Populate only receivers
where we have corresponding
Instruments in a system

Open Slots (J11,J13,J15,J17,
and J25)for future-reserved
or second-levelintegration

Layout Design Philosophy

» Avoid cable crossovers by
having symmetry (Outside for
Power/Comm./Coax, Middle
for Loads, and Instrumentation
in between)

« Keep cables as straight
as possible

» Blank space for
future expansion

-
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30A FIU, Pneumatic
30A FIU, Pneumatic

30A FIU, Pneumatic
DMM, SMU, AO, Al, PSU, SMIO ©'|&

GPIB, DIO, Ethernet, Interlock
Electronic Load
DMM, SMU, AO, Al, PSU, SMIO ©E
DMM, SMU, AO, Al, PSU, SMIO © g
DMM, SMU, AO, Al, PSU, SMIO ©' i
CAN/LIN, RS-232, 5A SPST
Power Supply

o o ) o o
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Virginia Panel Gorporation

ni.com




ECU Test System | Architecture Overview

Enterprise Data & System Management Software

Test Management Software

Test Module Programming Software
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Instrument and Measurement Drivers

HARDWARE




Flexible Consistency

Faster Test Plan Development

Reliability

Predictability
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Topology Options

There are several topology
options you can select for
testing DUTs in parallel based
on your desired throughput,
DUT complexity, and budget
reguirements.
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4 NESTs with 2 DUTs Each

ad ad ad (|
Eﬂ!t 1!55 1HHE EEEI
ad ad ad (|
Eﬂ!t 1!55 1HHE EEEI

4 NESTs with 1 DUT each 2 NESTs with 2 DUTs each

Example ECUTS Topologies



B Q Deration, Legend:

Al Time in Use <« Actua;TW
3241
2oy
7873 1‘ ?4;
5395 3 47;
03644 3;.138’;
16349 2.28';
5416 8.5‘8;»
1851 1 383:;
27336

me in

0187873
0.375335
0.333644
0.24534g
1511433
118 0211851
95748 188% 0127838
E_JEMW A% %L?gf
oS o 0 52156
"

——

— ) dnSaen

Dperations Sharter than I} 0.010000

ni.com

0343257
0187873
0375395
0333644
0.246343
1511432
021185
0127838
0135740
0503447
0.452439

INDUSTRY-STANDARD TEST
MANAGEMENT SOFTWARE

0.000000
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

TestStand

Create, execute, and debug test sequences
Extend the software to meet custom requirements
Develop professional operator interfaces

Generate reports and integrate with databases

Generate reports and integrate with databases

Reuse code developed in any
programming language

Increase throughput with parallel testing
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TestStand Demo: Reducing Test Time with Parallel Test

W2 NI TestStand (64-bit) - Sequence Editor [Running..]

file Edit View Execute Debug Configure SourceControl Tools Window Help

HEHS X DD p 0w G(acy| ) 18 o B LabviEw

H-E-@dsBEMRL NS [MEBLOPEP B

-OHAOARNAS Py E-B-L

@ Windows v 2 X | “@ Sodet: 0 Sngle Pass - TestSock... | S X| @ sodet: 1 SngePass -TestSock... | o s x
R v R | Steps -2
Sequence Files (1) |
—- Description Settings Status (a3 Step Description Settings Status A
0] Pt reuns s Ui Sy Doy o UpdeSimoy i v Bcn PO
Update instrument Usage Display  Action, PostStrategylUsageEvent vi Batch Skipped
Timeout: <no timeout> Booeln J%) Stant Timing all Tests foral UUTs __ FleGlobals. Time = Seconds() Batch Skipped
Executions (5) ’ _.."DMM 1", “DMM 2* [¥] Test Strategy Display l
{65.84854142254), Numeric Limt Test, 62 <= x <= 66, .., Pre Exprel Done
‘ Test UUTs - Paralle. Voitage Test - DMM 1 uuT 1
Numeric - © S0 60 :
‘ Socket: 0 Single P {1.814971459776), Limt Test, x >= 1.1, vok, ... Pre Exprel 22 :‘, Ao 5 ZD Expression, Resuk Ry 3ng: Enabl..
Test Socket 0 10 20
Sngle ide ol /100 Done
Socket. 1 P o 3 Expression, Resut Recording: Enabl... Passcai
| Done
. Socket: 2 Single P > /% Stop Timing all Tests foral UUTs  FleGlobals. Timings Current. Total TimeForAlUUTs = Sec... Batch | L Done. v
| Steps [ Vasaes | Repan | e
" Socket: 3 Single P 4 E I =
| | @  sodket: 2 Sngle Pass —TestSock... | ‘ = e WTO || volage Test- DMM2 wr 3 PadleTestngstate... | —
S S g s
R —_— R E
| Other(0) - Step Description Settings 2- 2- 55 30 B0 A0 o Status A
- - A} 1]
Update Summary Display Action. Update SummaryDisplay vi Batch e = 0 %0 Done |
Update Instrument Usage Display  Action, PostSrategyUsageEvent v Batch $o- §o- o £ a0 Skpped
% Stat Timing ol Tests for al UUTs  FieGlobals Time = Seconds() Batch g B Skpped
<End Group> S A Ll Al LD = b4k,
& Main (8) 0 0025 0.05 0075 0.1 0 0025 005 0.075 0.1
£21 Auto Schedule Active, Timeout: <no timeout> Tine Time §5.8412 Done
se the first avaiable DMM
88 Use Auto Scheduled Reso..."DMM 1%, "DMM 2° Dove
DMM Test {65.62325385883), Numeric Limt Test, 62 <= x <= 66, ... Pre Exprel Expression, Resuk Recording: Enabl...
¢ End
e Use Auto Scheduled Reso... “Scope” Socket0 - e
e 53 Scope Test Numerc Limk Test, x >= 1.1, vok, Scope.vi Pre Bpry  Socket1- Expression, Resuk Recording: Enabl... RSN
# End Sodet 2 S50 Dore
* End q| == L Dove. .~
Steps | Vasables | Repot |
B Col steck A Paralel Test Strategy Performance Comparison r S e

8 {AtoScheduedWihAddtional DMM - Setup (Parallel Testing Strategies seq)

§ Call Stack | <% Thveads |

B Single Pass - Test Socket Entry Point - Main (BatchModel seq)

In Auto-Scheduled with

0 Time (s) 2 Help

In paralel, each UUT performs a DMM test using the first available DMM and a Scope test.
A UUT locks each instrument it uses to ensure that it has exdusive use of the instrument.
The order in which the UUT performs the tests can vary according to the a

55 Watch View | &% Step Setings | #3) Output. |

[Emwmul <Global>

[Model: BatchModel seq [Exec... |



Flexible Consistency

Faster Throughput
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nl STREAMLINE DEVELOPMENT WITH THE TESTSTAND ECU TOOLKIT

TestStand ECU Toolkit

 Controls instruments in TestStand
based on configurations defined in
InstrumentStudio

* Debugs instruments using
InstrumentStudio while running a test
seguence in TestStand

* Only supports ECU Test System
Instruments

u v

Instrument Studio” TestStand

ni.com
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Step
= Setup (1)

E’ Create Sessions and Apply - Instrument_2_2020-04-28_10-17-.

<End Group>
= Main (3)

: Instrument Control Steps using the sessions created from Setu..

» SMU/PPS - Intiate
(¥) SMU/PPS - Enable Output
=0 DMM - Read Measurement
m SMU/PPS - Abort
» FGen - Intiate Generation
» Scope - Initiste Acquisition
oo Scope - Read Waveform
B Scope - Abort Acguisition
<End Group>

= Cleanup (1)
W Close Sessions
<End Group>

|

ol B

H
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Description

..Create Sessions and Apply - Instrument_2_2020-04-28_10-17-...

Starts a generation or acquisition.

Enables generation on the specified channel.
Reads the digital multimeter measurement result
Transitions from the Running state to the Uncommitted state a...
Initiates a waveform generation.

Initiates a waveform acquisition

Obtains a waveform from the oscilloscope for the specified ch.
Aborts an acquistion.

Close Sessions




Flexible Consistency

Faster Throughput

Faster Test Plan Development

Predictability
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| 9
Report
Use The
Maintenance P ™1
Software to...
Reset
and
Self-Test
4 ®

Validate

ni.com




[&] Test System Maintenance - [m} X

File Help
P REPORT REPORTS
] - - I B The following table contains information about every system component for which at least one of the selected operations was G STAIUS 1DATC OPERATIONS
performed. If N/A appears in the table below, it indicates an operation that is not applicable to the given system component. x 2020/12/11
Failed 532 All operations
o ¥ One or more operations failed. Slled.  00:43557
v 2020/12/10 -
5 T No operations
= = Name Reset Self Test Self Calibration Continuity Check Passed  00:56:22
X 2020/12/10 Nioparats
0 operations
CAN1,CAN2,CAN3,CAN4,LINS,LING N/A v Passed N/A b 4 Faﬂe@3 faled.  ousIge P!
ELOAD_RMX_1 V Passed V Passed N/A N/A x 2020/12/09 Check
ELOAD_RMX_1, Channel 3 N/A N/A N/A X Failed? folled, 15640 Continulty
= ] - R X 2020/12/09 Check
ELOAD_RMX_1, Channels 1 and 2 N/A N/A N/A K Failed Failed  15:43:12 Continuity
FIU_MIO_1 v Passed v Passed v Passed N/A
Page 10of 2 1 Next
J1_DIO V Passed v Passed N/A V Passed
J4_RELAY  Passed V Passed N/A V Passed
J5_MATRIX v Passed v Passed N/A XK Failed”
J6_AO + Passed  Passed N/A v Passed
J6_DMM V Passed V Passed v Passed V Passed
J6_MATRIX v Passed v Passed N/A v Passed
J7_MATRIX v Passed v Passed N/A V Passed
J10-FIU X Failed®  N/A N/A X Failed®

FDT Tool for higher EXAMPLE : ECUTS MAINTENANCE REPORT
maintenance and serviceability

ECU Test System Maintenance
Software provides a report of
components expected in the system
and performs a continuity check*

FIELD DIAGNOSTIC TESTER (ECUTS-16001, PN 787926-01)

*NOTE: FDT WORKS ONLY FOR PRE-DEFINED SLOTS AND PINS.




Flexible Consistency

Faster Throughput

Faster Test Plan Development

Reliability




Predictable Operations

Be one step ahead

t)ﬂ Streamline Using Standardization

[% Safety, Environmental, and
Regulatory Compliance

@ Expedited Global Deployment
(8-12W ESD)

Plan the Maintenance of Your Equipment
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Services and Support Programs for ECUTS

Software Support
Access to updates and bug fixes

Repair and Replacement
Minimize downtime

Technical Support
Resolve issues quickly

Field and Remote Services
Fixed maintenance cost

Life Cycle Management
Mitigate obsolescence risk

On-Demand Training
Ensure user success

Calibration

Quality measurements and traceability

Bring-Up Assistance
Hassle-free commissioning

Training
Ensure user success

Professional Services

BASIC CUSTOM

Access to Software Updates

Access to Software Updates

3-5 Days Replacement <24h Replacement

Scopeto be defined
with customer on a
case-by-case basis

Technical Support 8x5 Technical Support 8x5

Troubleshooting & Support

Standard Product Notifications Standard Product Notifications

Online Safety and Maintenance
Training

Online Safety and
Maintenance Training

Laboratory Calibration
On-site Calibration
Calibration Replacement

On-site or Remote Tester Bring-Up

On-Demand Safety and Maintenance Training
Test Engineer VILT Training

Integration Services, Process & Technology Standardization
Technology Refresh & Migrations, Design Assistance, Upgrade Assistance
Resident Engineer



300k+

COMMUNITY USERS

30+

SERVICE CENTERS

900+

SOFTWARE ADD-ONS
AND APPLICATIONS

USER
COMMUNITY

NI HARDWARE
SERVICES

Your Trusted

Partner

SOFTWARE
INTERGATION

NI TECHNICAL
SUPPORT

NI PARTNER
NETWORK

NI FIELD
ENGINEERS

We're committed to your success.

1000+

PARTNERS

700+

FIELD ENGINEERS

700+

SUPPORT ENGINEERS
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Partnering with NI to solve our ECU functional test challenges has lowered our total cost
of test while maintaining high quality standards. By standardizing on NI testers we reduced
cycle and development time, increased system re-use, and made debugging, deploying, and

maintenance easier.

Sergio Megjia

I&IE TEST ENGINEER
VITESCO TECHNOLOGIES



Summary

The ECUTS addresses testing of medium pin count
DUTs with optimized instrumentation and a powerful
test executive

/(q Improved Standardization

L 1 1

B E
® 0

10-40% Faster Test Time*
>> 30-40% Faster Development*

Simplified Maintenance

GO &

Expedited Global Deployment

*COMPARED TO CUSTOMER’S PREVIOUS TEST SYSTEM



1

Question & Answers

Please submit your question through Q/A chat pod.
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Give us your feedback!

Quick 2 Question Survey

In the mobile app,
click into the
session you would
like to provide
feedback for

10:15 AM
11:15 AM

10:15 AM
11:15 AM

10:15 AM
11:15 AM

10:15 AM
11:15 AM

10:15 AM
11:15 AM

Tue May 23

Y Q

MAY MAY

22 24
Multichannel RF Data Recording
and Analysis

9 Meeting Room 19A

& Aerospace & Defense -
Technical Session

Optimizing Validation Processes:
Building Complex Test Systems
with Distributed I/O

9 Meeting Room 19B

& Aerospace & Defense -
Technical Session

Panel: Continuous Integration (Cl/
CD)—Don't Leave Home without It

9 Meeting Room 12A

& Programming Essentials -
Technical Session

Using Python and TestStand to
Boost Your Test Development

Q Ballroom G

€ Product & Technology -
Technical Session

What Does Left Shifting Test
Mean in the NI Ecosystem?

9 Meeting Room 18A
€ Laaasaadalionadachnical Session

< Tue May 23

% Add to Schedule 5 ical Q. Check In

Optimizing Validation Processes: Building
Complex Test Systems with Distributed 1/O

Tue May 23 10:15 AM - 11:15 AM
9 Map Meeting Room 19B

Aerospace & Defense - Technical Session

Take Session Survey

In this session, learn to improve efficiency
and reduce non-recurring engineering costs
in validation labs by connecting multiple
distributed line-replaceable unit (LRU) test
systems. Also learn how to abstract LRUs
and construct complex test systems faster
and more efficiently using existing
distributed 1/0 and edge computation
technology.

Click “Take the
Session Survey”

ni.com

NI CONFIDENTIAL
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