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MODULAR HARDWARE

Industry-Leading
Hardware to Fit
Your Needs

The industry's broadest portfolio of products for
automated test and automated measurement is:

* Best-in-class, precise, and accurate,
from a trusted provider

+ Scalable and flexible to adapt quickly to
your evolving test and measurement needs

+ Highly configurable and software-connected
S0 you can get your job done in a
timely manner
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“Digital twins have huge potential benefits, but creating and
maintaining them can be both risky and difficult”
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Test Approaches Along the Design Lifecycle

Model in Power Test Cell
the Loop Level HIL (Physical Testing)

> Field Test >

Goal

Confidently Test Earlier in the Development Cycle

» Increasing ability to choose scenarios
Flexibility to test different technology

* Less dependence on real system availability
* Accelerate test (faster than real time)

Increasing Cost, Risk,
Time to Fix, and Effort
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HIL Testing — Virtual Reality for Your DUT

ECU Simulated System Connectors

Bulkhead connectors
that are compatible
with the DUT

!

SLSC (Switches, Loads,
Signal Conditioning)
* Faultinsertion

Signal Paths

>

Embedded Software || oo » Loads to simulate real

world conditions
* Front end signal

conditioning
i Test Software DAQ and Processing
i * User Interface . 1/O0
2 Stimulus Profiles ¢« . Real-time models
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» Control
+ Data logging
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Model Sources

The MathWorks, Inc. Simulink® Software

ANSI C

- Existing Model from 3" party

environment (dll) P = Py yTT—
- Create based on knowledge

of the system using modeling

environment

OPAL-RT eHS

- Automatically Generated — —
:=—:!-_—._
based on test data (SysID) oo
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MapleSoft MapleSim

Simulink® is a registered trademark of The MathWorks, Inc. All other trademarks are the property of their respective owners.
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Model Integration in NI Platform

Synchronized execution across host, real-time processor, and FPGA

Connectivity to I/0
/10 DUT

—> —>
Analog
Digital
PWM
Comms
Resolver
Encoder
Power o
Fault
Insertion
And more...

Real-Time CPU

Host

Fastest Model Execution

Faster Model Execution
Nanoseconds

Signal/Variable
Microseconds

Configuration
Model Execution Vehicle Dynamic Models Motor Models
Other ECU Models PE Models
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Main PCB —» SMT > ICT

Daughter
PCB > SMT > ICT

Component

\ 4

Assembly

v

Battery

Electrical —% Wireless - Assembly —%» Wireless —»

Electrical

Speaker
Acoustic

Battery
Charging

A

Example of
Distributed
Production Line
for Wireless
Headphones

Process Step

Active Noise
Canceling

Final User >

Acoustic Interface Ship

Basic Test Station Functional Test Station
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Common challenges

1 Line down too 2 Line imbalance 3 Too many false calls in
n often affecting affecting inspection (SPI, AOl,
= throughput efficiency AXI, etc.)
4 Costly material 5 Process escapes 6 Time consuming to

attrition and due to operator root-cause defects/
scrap overrides anomalies
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Combined NI Enterprise Software Portfolio

NI provides actionable product analytics to improve product outcomes and test operations software to maximize test efficiency.

Quality & Reliability 1 Supplier Transparency

= Trace failure patterns to source

Improve quality and reliability

(5 Data Lifecycle
—
—— End-to-end Data Lifecycle Management

Process Data Machine Data

i Test Station Management
Qualification | Health | Configuration | Utilization

PRODUCT LIFECYCLE ANALYTICS

»» NPIRamp

Accelerate product introduction

TEST OPERATIONS MANAGEMENT

Test Data
N N
AN N
N PN

Advanced Analytics

Deploy machine learning (ML) algos

Test Execution Performance

Monitoring | Live KPIs | Process Control
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In-Use Data

Efficiency Analysis

Streamline manufacturing processes

ML deployment
Holistic platform for AI/ML lifecycle

Repair Data

] Test Data Management

Ingestion | Search | Transform | Process

)
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System architecture — SMT example

Edge (factory floors)

Screen SPI Pick & Reflow  AOl/ ICT FT o
printer place oven AXI O

| | | Data

<+—Data—

Other equipment &

data sources _— .
Data—» @ O+ edge analytics

31 party incoming 24x7 rule execution & orchestration
material mlibCiCheg 7 O+ data platform

Factory A ~—J Edge repository
(internal or outsourced)

| Factory B

<
m
w

Work

| Factory C

Action/Rules

@ O+ central analytics

24x7 rule execution & orchestration

[B=] O+ data platform
Central repository

Actionable insights across all mfg. lines and facilities

© OptimalPlus 2020. All rights reserved.

isnow g Bl

Verify

Cloud or
on-prem.
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Optimal+ SMT solution

1 Simplify factory 2 Shift Left — early scrap Connect data silos from
management detection incoming material to

end product

4 Early Detection 5 Create a holistic 6 Close the loop with
on tool wear product and process alerts & MES integration
view

O+
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Smart, Connected Products (&l 1ik)
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