NI in Action:

The Key to Achieving
Your KPlIs




nl
NI Lifecycle Solutions

Design & Prototype Validation Production In-Use
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Standardized and Connected Data

Orchestrating, connecting, and analyzing data to solve problems within and
across product lifecycle stages

ﬂﬂﬂ(

In-Use

Design & Prototype Validation Production

Test system Product-centric
orchestration and data analytics to drive
reporting improvement

Train analytics models

Spec management and

test-data alignment with in-field data to

improve design & mfg.

ni.com




nl
Act with NI Lifecycle Solutions

n| Lifecycle Solutions

| Validation Production | Customer

Act

ni.com
*Compatible with Test HW and Systems from any Vendor
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Act with NI Lifecycle Solutions

|1 l Lifecycle Solutions

Validation Production
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Characterization

Lifecycle Act

Translate data into actions, create change, and add value

Action — Change — Value

Types of Action with NI Lifecycle Solution

Transformed Insights Notifications Data-driven
Workflows Feedback and Alerts Automation

Manual Guided Automated

ni.com
NI CUSTOMER CONFIDENTIAL
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Workflow for Manual Action

Site ...
Site 2
Site 1 — —— 2. Streamline_
e e reporting execution
& =&
nE (e I W E () 3. Insights feedback to
——— — engineer or production

1. Update test

rocesses !
b Leverage Data to Drive
Action

Data Search, Visualization and
Reporting

Common Data Storage
Standardized Data Format
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Transformed Workflows

Update Test Processes Streamline Reporting Execution

Identify: Compare trends to limits, isolate outliers and find problem Create: Define reportdata sources, processes, and visualizations
! !
Investigate: Selecttestvalues to access detailed test results Automate: Easily replicate reportas new data becomes available
! !
Filter: Group-byand color-code testresults by system, operator, etc. Deliver: Send Report PDF to stakeholders for easy distribution
!

Fix:Implement corrective actions to address issue

© Parameters
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Insights Feedback

Use data to drive engineering and innovation decisions

B systemLink

Situational Awareness

) 7 <

BATTERY ANALYTICS USER DASHBOARDS CONFIGURABLE REPORTS ADMIN TOOLS
Systems Connectivity Data Gateway
PR - » A\ -
DEVICE DISCOVERY REMOTE EXECUTION MONITORING AND TAGS FILE INGESTION TEST RESULTS
0
N N
Battery Validation Labs . Benefits
Desktop ! NI Battery | Other | Data |
PC/Seners | Test System Test System | Generating Assets ! REDUCED COST OF > | 100% REQUIREMENT
. . . . == BATTERY DEVELOPMENT v—| comPLIANCE
= ["JI]1] W0R0
o o
. Hae oo = . Ve ACCELERATE PRODUCTIVITY OPEN AND INTEROPERABLE
_ — — 1 AND TIME TO INSIGHTS FOR FLEXIBILITY AND SCALE
ni.com ) k
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Workflow for Guided & Automated Action

O+ Action Workflowis Adaptable to Various Industries/Environments

Action Implementation Action Management
_ Other Business Tools

' ' OptimalP|

Production Equipment and Assets ptimarus

— Data — =2

-

— =

Fab/ Process aaiare Other —— —
Assembly Activities Equipment VES Central Data and ==

Analytics Platform PLM, ERP,CRM

........................................................................................ A

T GuidedAction ' i \
> > . . .
= = Insight to Action Processing*
s >
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€ Off-line Rules Generation and Processing

B
o

Rules Notification

Real-time, data-driven
rules processing * On-line Rules Generation ~5.4 or On-Prem.

) *Off-line vs on-line action availability is infrastructure dependent
ni.com
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The Power of ‘Rules’

Use Data-driven Rules to identify scenarios and predefined trigger responses

NEAR-REAL
TIME
(OFFLINE)

REAL TIME EXTERNAL
(ONLINE) TRIGGER

Configuration Simulation Publication

ni.com
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Canned Rules By Mode Of Operation

szg| Time Based

SequoiaRule*
Cross Rule*

E External Trigger

ni.com

Crack Detection Rule*
Triggerby MES

GO

E-TestInking

Fail TestLimit

Fail Test Within Limits Result
Freeze

Generic Rule

Parametric Process Capability
Parametric Trend Aggregated
Parametric Trend by Test
Probe Mark Count

S2S Bin Deviation

S2S Falil Test Deviation

S2S Statistical Deviation

S2S Yield Deviation

S2Sx Rule

-
——] ‘End of Wafer’ (Offline)

e SBL
« TTR Monitor
* Yield Monitor

EscapePrevention (EP)
« Good Die With Failing Tests
« Pass with Results out of Limits*

*  PRR Number of Tests
Validation*

« TestProgram Checksum

» TestList Comparisonbetween
TP Revs

 TestCell Validation
 ULT Validation

Outlier Detection (OD)
« Virtual Operation Rule*

) ‘Device Analytics’

(Online)

Adaptive Parametric TTR*
Bin Monitor

CBL

Freeze

Parametric Process
Capability

Parametric Trend
Aggregated

Parametric Trend by Test
S2S Bin Deviation

S2S Fail Test Deviation
S2S Statistical Deviation
S2S Yield Deviation*
Tester Settings Validation
TP Checksum Validation
Yield Monitor
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Flexible Sequoia Rules

Custom SequoiaRules 8 Virtual Operation Rules
Custom script to query, process, and analyze data to A simple composite of multiple rules to identify

iIdentify a scenario and act accordingly and act on a given scenario

(T T (T (T T (T T T
| Input . Process . Output | Act

* Define data source to  Canned modu_les *Load to O+ DB or -Sgnd defined a_lerts

er *R/Python Scripts external svstem »Trigger corrective
query * ML Capable y action

!‘ ‘ n S(tistical Widget : @ — j W
Modlig,.. ~ Bivariate
NNR © / / .
1§ = %\\ correlation
o 1R \_/

ni.com
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On-line Rules Example Test Efficiency

Process Yield Increase
Fewer Quality Escapes

On-line Rules: Adaptive TTR =¥ =] =) =]
Outlier Detection 1 3 0
Scratch Detection DATA

T { CTHE 1T
Semi Company E .<
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(IDM, Fabless, Foundry)

ni.com
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Off-line Rules Example

b
‘ '

Semi Company

lllllll

(OSAT)

(IDM, Fabless, Foundry)

"

Off-line Rules: ALERTS
Test Limit CEEES

Yield Deviation
“
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g Transparency
— Trust
Oversite

—
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Rules Impact

Test Efficiency
‘ g Yield Increase
Fewer Quality Escapes

Semi Company

E Internal Testand Packaging
""" / l Outsourced SemiAssembly & Test
(0SAT)
(IDM, Fabless, Foundry)
Transparency
> Trust

Oversite

ni.com
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EV Power PCBA Mfg Cost Reduction w/ Deep Learning
Image Algorithms

The Challenge Realized Benefits
« Sensitive product steps difficult to maintain and require significant quality control - >80% r.eduction in manual
inspection

Deployment Summary 40% improvement in scrap

* Implemented in-line edge Deep Learning vision algorithms to improve test time reduction YoY

and accuracy Quantified claim/warranty

* Increased product reliability and quality exposure
* Improved value of RMA analyses

IGBT Power Module EV/ HEV Bridge EV/ HEV Inverter

Parametrized Images

Terminal Locati
Terminal An \
Pass/Fail

O+ Adaj pt

Terminal N Manufactun

Housing A|g rithm

Shear
Test

X/Y\oca\ & Angle A r Weld O+ Vision
DWII i
: ;e
e I — M 5o Data ey By FinalTest
Board Assembly Collection |
Crack |
l Detection J
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The Data to Action Cycle

Lifecycle
Run operations, test Collect Track progress and
products results
Lifecycle Continuous | ifecycle
| i mprovemen | ?
fffffffffffff Test N ~ Detect
Deplgy change, Generate insights,
Build value T find problems
Lifecycle
-~ Act
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ni.com
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The NI Manufacturing Journey

An inside story of NI Lifecycle Solutions
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Session 6: Bringing 1t All Together with NI Manufacturing

| Lifecycle |
Lifecycle |
Collect

* What problem needs to be solved + |dentify data sources to connectand

. centralize
* What data is needed to solve those

problems » Set up a data pipeline with flexibility for
future changes

NI Journey:
4-Steps to Becoming
Data-Centric

______________________________________

Lifecycle Lifecycle |
Act Detect
* Integrate data-driven workflow into decision * Create dashboards and reporting for
making processes visibility of data
* Implement process changes to achieve * Train teams to use dashboards for low-
desired results effort analysis
ni.com
J J
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n l National Instruments

IS now NI.




