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Agenda

* Review the Battery Manufacturing Process
e Introduction and Demo of NI Solution

e Trends happening in Industry

 Hardware and Software

e Benefits




Battery Manufacturing Process

* Open Circuit Voltage (OCV)

* AC Internal Resistance (AC-IR)

* Electrochemical Impedance
Spectroscopy (EIS)

* Leakage
* Capacity
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Battery Cell Test Types
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OCV (Open-Circuit Voltage)

\_

Measure cell voltage when not
connected to a load to screen
basic defects

Sometimes performed over time to

over time)

detect defects (OCV decreases

AC-IR (AC Internal
Resistance)

Stimulate the cell with sinusoidal
l,c and measure V,¢ to verify

internal resistance is within spec.

Typically performed to evaluate
battery performance or as a
quality gate in manufacturing
(reliability)

(J )

Capacity

» Verify total cell capacity over
charge cycle

+ Static: Measure total discharge
current (mA-h) from 100% to 0%
state-of-charge (SOC)

* Pulsed: Sequence through I-V
steps for various time intervals

Increasing Measurement Complexity and Test Time




Demo Presentation
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Increasing demand

Pressures on Device
quéiFWLJfEi(:tLJFGEF Emphasis on reliability and

accuracy

High design
variability
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Manufacturer Constraints

Test strategies must adapt to
change
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Defects can be difficult to detect

iR

Data must quickly find trends
and outliers




Battery Cells
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Battery Cell Quality Test Hardware

Model: PXle-1092 Model: PXle-8861 Model: PXle-4139 Model: PXle-4081 Model: PXle-4190 Model: PXle-2525
PXI Chassis PXI Controller SMU DMM LCR Meter Switch Module
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APPLICATION AND DEVELOPMENT SOFTWARE

Key NI Software Products
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Test Step Development Test Sequencing System Management
Algorithm Development Parallel Test Configuration Test Asset Management
DUT & Instrument Control Report Generation Test Monitoring & Results

FPGA embedded code Operator Interface Configuration Management

UI & Web Interface Development Measurement Data Management
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NI Test Architecture

Test Ul Sequence Editor Data Connectivity

Test Architecture/Sequence
Test Steps Debug Ul and OSteig?i?)r?e I?LIJtrrllctions -
P Application Softw are

Abstraction Layers DUT Control Functions DUT Handler Functions

Instrument Drivers/Configuration Tools

Analog & Digital /O Digital Multimeter WaveformGenerator and Oscilloscope
FPGA Based /O Switch Source Measure Unit Hlﬂﬂﬂlﬂ

Instrumentation
Programmable DC Pow er Supply RF Instruments
I
Rack: Mechanical, . Sensors, Fixture and Connector/
Pow er, and Safety Display Computer/ Controller Antenna, etc. Chamber Mass Interconnect DUT Handler =
Infrastructure
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Quickly Deploy and Modity your System
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Fully Customized System

Increased time to Deployment
Costly Upkeep

Reliance on Fixed Parts
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Integrated Hardware/Software
Open, Variable Ecosystem
Extensive Partner Network

Leverage Battery Experts

Closed Turnkey System

Unadaptable to Change
Fixed Functionality
Closed Ecosystem
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Our Comprehensive
System Can:

Save Development Time

Provide
Comprehensive Data

Verify Lifespan
Performance

Maximize
Channel Count

Small Form Factor

Promote Scalability




Next Steps | —
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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
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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 /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

9 Ballroom G

@ Product & Technology -
Technical Session

What Does Left Shifting Test
Mean in the NI Ecosystem?

9 Meeting Room 18A
€ Lanspadationaadachnical Session

< Tue May 23

% Add to Schedule i ical Q. Check In

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