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Expanded Solutions for
Automotive Technologies

Accelerating the future of mobility with
innovative test and measurement solutions.

The pace of digital transformation in the automotive industry has never
been faster. Advances in high-speed data communications, power
electronics and battery technology are enabling higher performance
resulting in safer, more efficient vehicles while creating new challenges for
engineers. Tektronix exists to provide you with instrumentation solutions
to address today’s automotive challenges and those to come.

With the recent acquisition of EA Elektro-Automatik (EA), a technology
leader in high-power electronic test and measurement solutions,
Tektronix has expanded its offerings for the automotive industry.
Leveraging Tektronix’ industry-leading oscilloscopes and isolated probes,
EA’s high-efficiency power supplies and electronic loads, and Keithley’s
high-precision source meters and instrumentation, we provide a unique
set of capabilities for your energy storage and power electronics designs
from ultra-low to ultra-high power.
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Traction Inverter and Motors / Recommended Equipment

Designers are incorporating SiC MOSFETs with faster e ——
switching and lower on-resistance than silicon switches.
Combined with creative topologies, tightly integrated
packaging and advanced thermal management systems
these wide bandgap semiconductors are enabling
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englneers to gc@eve new levels of power density and =3a33338% -

conversion efficiency. - L 40

Tektronix solutions are ready to help engineers meet 5/6 Series MSO Oscilloscopes Inverter, Motor & Drive Analysis Software
these ambitious goals by enabling accurate, repeatable Up to 8 high-resolution inputs and support 3-phase PWM, speed, torque and DQO
measurements and providing new iﬂSight into inverter for advanced inverter measurements. measurements on the 5/6 Series MSO.

system performance for validation and debugging.

Look to Tektronix and EA for

e 3-Phase PWM inverter output measurements

e Motor torque and speed measurements AFG31000 Arbitrary Function Generator Double Pulse Testing Software

Generate arbitrary or standard functions, Automates switching loss, timing and
including easy double pulse gate drive signals. reverse recovery measurements on
5/6 Series MSO oscilloscopes.

e Control system analysis (DQ0) measurements

e Double pulse testing for SiC MOSFET characterization

PROBES
* Regenerative brake testin
9 9 ¢ |soVu Optically Isolated Probe — Accurate 5
measurements on challenging high-side gate drive I= ! =
signals.
e Oscilloscope Current Probe — AC/DC probes EA-PSB 10000
. Bidirectional P |
Learn about SOLN-IMDA-EV measure hundredths or hundreds of amps idirectional Power Supply
. B B ¢ High-voltage Differential Probes — Confidently and Power the inverter while simulating a
An ideal conﬂgurat:on for accurately measure floating voltages up to 1500 V. battery and sink power when the motor
traction inverter testing turns into a generator.
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https://www.tek.com/en/solutions/industry/automotive-test-solutions/ev-traction-inverters-and-motors?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes/oscilloscope-probes/isovu-isolated-probes?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes/oscilloscope-probes/current-probes?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes/oscilloscope-probes/high-voltage-differential-probes?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/signal-generators/arbitrary-function-generator/afg31000?pdfcode=Automotive-Brochure
https://www.tek.com/en/datasheet/wide-bandgap-double-pulse-test-analysis-455b6b-series-mso-option-4wbgdpt5wbgdpt6wbgdpt-application?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes?pdfcode=Automotive-Brochure
https://www.tek.com/en/datasheet/inverter-motor-drive-analysis-5series-mso-option-5-imda-application-datasheet?pdfcode=Automotive-Brochure
https://www.tek.com/en/documents/fact-sheet/electric-vehicle-(ev)-traction-inverter-testing-solution?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/ea/dc-power-supplies/ea-10000-series?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/ea/dc-power-supplies/ea-10000-series?pdfcode=Automotive-Brochure
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EV Battery Testing

Building battery systems to operate without fail in grueling
conditions demands thorough testing, as engineers work
to create light, safe, cooler and more energy-dense battery
packs.

Keithley precision DMMs, SMUs and switching systems
deliver precise, accurate measurements for faster OCV,
weld resistance and environmental testing for bench tops
to automated test racks.

EA dedicated battery testers bring high power and high
channel density for testing cells, modules, and full packs

at operational voltage and current levels. Their bidirectional
nature allows them to recover power used during testing and
feed it back into the local grid at up to 96% efficiency.

Look to Keithley and EA for

e Open circuit voltage (OCV) measurements
¢ Weld resistance testing

e Temperature logging

e Charge/discharge cycling

e DC internal resistance

¢ Electrode resistance

¢ Insulation resistance

¢ Cell, module, or pack testing

e State of Health (SOH) testing
e End-of-Line (EOL) testing

EV Powertrain

EV Charging

/ Recommended Equipment

In-Vehicle Networks EMI/EMC

2400 Graphical Touchscreen Series SMU

Precisely source and measure for tests

like DC internal resistance. Go beyond the
charge capability of a power supply with sink
capabilities for discharging. Touchscreen front
panel and flexible remote communication.

DMM7510 Digital Multimeter

7.5 digit resolution and superior accuracy

on the 10 V range enable you to see trends
sooner for critical tests like self-discharge and
battery grading. Accurate and reliable OCV
measurements mean you spend less time
collecting data and more time analyzing battery
behavior. Large touchscreen front panel and
several communication options for bench top
testing to automated test racks.

3700A Systems Switch/Multimeter

Six configurable switch card slots, for a
maximum of 576 two-wire channels. Combine
an SMU with the optional 7.5 digit built-in
DMM for high precision busbar weld testing.
Or configure as a switch only box with high
voltage, high density OCV.

EA-BT 20000 Triple 4U

Simultaneously test battery packs with up
to 10kW per channel for both charging and
discharging at up to 600A per channel. All
while being 96% efficient.
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https://www.tek.com/en/solutions/industry/automotive-test-solutions/ev-battery-testing?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/keithley/digital-multimeter/dmm7510?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/keithley/data-acquisition-daq-systems/3700a-systems-switch-multimeter?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/keithley/source-measure-units/2400-graphical-series-sourcemeter?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/ea/dc-power-supplies/ea-bt-20000-series?pdfcode=Automotive-Brochure

EV Charging

EV supply equipment availability, uptime and charging rates
are key factors in the adoption of electric vehicles. Demanding
reliability targets and design schedules for next-generation DC
fast-chargers require careful, efficient debugging and thorough
validation.

Within the vehicle itself, on-board chargers and DC/DC
converters also require careful bring-up and testing.

Oscilloscopes equipped with advanced power analysis
software simplify measurements at every stage of EV charging
- from utility connections to the battery and back again.

DC power supplies and electronic loads simulate operating
conditions under complete control, while bench DMMs deliver
precise low-current measurements on subsystems.

Look to Tektronix and EA for

e Power quality, power factor and
harmonics measurements on AC inputs

e Switching loss analysis

¢ |n-circuit, dynamic magnetics measurements

e Double pulse testing for SiC MOSFET characterization
e EMI troubleshooting

¢ On-board charger (OBC) testing

e DC-DC converter testing

EV Powertrain

EV Charging

In-Vehicle Networks

/ Recommended Equipment

EMI/EMC

5/6 Series MSO Oscilloscope = DMM6500 Digital Multimeter EA-PSB 10000

Up to 8 high-resolution inputs Get accurate testing insights

fast with 6.5 digit resolution via

power converter measurement. the touchscreen front panel or
the PC with a variety of remote
communication options.

and support for advanced

Inverter, Motor and Drive Analysis

Software

Facilitates measurements on 3-phase
power systems.

PROBES

e High-voltage Differential Probes

Bidirectional Power Supply

High power source/sink and battery
simulation features allow testing of
both charging station DC Supplies
and vehicle-side charging hardware.

Advanced Power Measurement and

Analysis Software

Automated measurements for AC/DC
converters from input to output.

Confidently and accurately measure floating voltages up to 1500 V.

e Oscilloscope Current Probe

AC/DC probes measure hundredths or hundreds of amps.
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https://www.tek.com/en/products/oscilloscopes?pdfcode=Automotive-Brochure
https://www.tek.com/en/solutions/industry/automotive-test-solutions/evse-testing-solution
https://www.tek.com/en/products/oscilloscopes/oscilloscope-probes/high-voltage-differential-probes?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes/oscilloscope-probes/current-probes?pdfcode=Automotive-Brochure
https://www.tek.com/en/datasheet/dpopwr-datasheet-0?pdfcode=Automotive-Brochure
https://www.tek.com/en/datasheet/dpopwr-datasheet-0?pdfcode=Automotive-Brochure
https://www.tek.com/en/datasheet/inverter-motor-drive-analysis-5series-mso-option-5-imda-application-datasheet?pdfcode=Automotive-Brochure
https://www.tek.com/en/datasheet/inverter-motor-drive-analysis-5series-mso-option-5-imda-application-datasheet?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/ea/dc-power-supplies/ea-10000-series?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/ea/dc-power-supplies/ea-10000-series?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/keithley/digital-multimeter/dmm6500?pdfcode=Automotive-Brochure

EV Powertrain EV Charging In-Vehicle Networks EMI/EMC

Automotive Ethernet / Recommended Equipment

As cars move towards autonomy and electrification, one
thing is certain: the amount of data flowing through them will
only increase. Designers are turning to automotive Ethernet,
which offers fast, full-duplex communication over a single
twisted-pair cable. These higher data rates drive the need for
compliance testing to verify interoperability. And full duplex
communication complicates signal decoding.

Tektronix oscilloscopes, equipped with analysis software, can 5/6 Series MSO Oscilloscopes Signal Separation Software

help confirm compliance with industry standards, validate Compliance testing and jitter analysis Unique approach isolates upstream

performance and observe bus traffic. tools provide confidence in automotive and downstream traffic without cutting
Ethernet designs. cables.

Look to Tektronix for SOFTWARE

¢ Advanced Jitter Analysis
Validate performance and isolate
jitter sources

e Verifying 100BASE-T1/ 1000BASE-T1 compliance

e Characterizing automotive Ethernet performance
with advanced measurements and analysis

¢ Protocol Decoding Software
Decode 100BASE-T1

e Checking latency with timing measurements Automotive Ethernet Debug
- PROBES
& Compliance
e Separating traffic between ECUs in full-duplex mode e Current Probes

Non-intrusively verify compliance to
100BASE-T1, 1000BASE-T1, MultiGBASE-T1
and 10BASE-T1S standards.

Combine with signal separation
software to isolate upstream and
downstream traffic.

e Protocol decoding

¢ Low-Voltage Differential
Probes
High-fidelity signal transmission
with low loading.
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https://www.tek.com/en/solutions/industry/automotive/automotive-ethernet
https://www.tek.com/en/datasheet/advanced-jitter-analysis?pdfcode=Automotive-Brochure
https://www.tek.com/en/datasheet/tekexpress-automotive-ethernet-signal-separation-and-pam3-analysis?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes/oscilloscope-probes/current-probes?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes/oscilloscope-probes/low-voltage-differential-probes?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes/oscilloscope-probes/low-voltage-differential-probes?pdfcode=Automotive-Brochure
https://www.tek.com/en/documents/application-note/automotive-ethernet-see-true-signal?pdfcode=Automotive-Brochure
https://www.tek.com/en/datasheet/automotive-ethernet-multigbaset1-1000baset1-and-100baset1-compliance?pdfcode=Automotive-Brochure
https://www.tek.com/en/datasheet/automotive-ethernet-multigbaset1-1000baset1-and-100baset1-compliance?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes?pdfcode=Automotive-Brochure

Serial Bus Decoding

Vehicle operation depends on accurate, timely data
communications among ECUs, sensors, switches and
actuators. Common buses like CAN, CAN FD, LIN, FlexRay,
SENT and PSI5 offer proven performance.

In order to validate and debug one or more ECUs, engineers
must be able to correlate bus activity with signals from ECUs
and sensors.

Tektronix oscilloscopes offer easy-to-set-up automotive bus
decoding with waveform displays to check signal integrity, bus
traffic to see transfers and time-stamped tables for measuring
system timing.

Look to Tektronix for

e Simplify decoding for CAN, CAN FD, CAN XL,
LIN, FlexRay, SENT and PSI5

¢ |ndicate signal quality
e Help debug

e Provide system visibility

EV Powertrain EV Charging In-Vehicle Networks EMI/EMC

/ Recommended Equipment

4/5/6 Series MSO Oscilloscopes

Wide range of bus support packages and
high channel count provide best visibility.

3 Series MDO Oscilloscope

Automotive bus decoding with low noise
and built-in spectrum analyzer.

2 Series MSO Oscilloscope

Portable, battery-powered oscilloscope
with CAN, LIN and SENT decoding.

Differential Voltage Probes

Perfect for measuring buses that use
differential signaling, such as CAN.
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https://www.tek.com/en/solutions/industry/automotive-test-solutions/in-vehicle-networks?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes/2-series-mso-portable-oscilloscope?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes/oscilloscope-probes?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes/3-series-mdo?pdfcode=Automotive-Brochure

Troubleshooting and
Pre-compliance scanning

Critical high-speed data flows throughout today’s vehicles
over wired and wireless connections, even as EV power
systems switch higher voltages and currents. EMI must be
managed not only for regulatory compliance, but also to
ensure signal integrity.

Pre-compliance EMI scans build confidence and help
designers isolate potential problems before formal testing. For
troubleshooting interference problems, seeing signals in both
the time domain and frequency domain helps connect cause
and effect.

Real-time spectrum analyzers are ideal for finding elusive
RF anomalies and performing pre-compliance EMI scans.
Oscilloscopes with synchronized spectrum analysis
capabilities provide visibility of multiple signals in the time
and frequency domains for faster troubleshooting of tough
interference problems.

Look to Tektronix for

e Capturing elusive RF anomalies
e EMI pre-compliance testing

¢ |Interference and noise troubleshooting

EV Powertrain

EV Charging In-Vehicle Networks

/ Recommended Equipment

RSA306 USB Spectrum Analyzer

Compact and portable real-time
spectrum analysis up to 6.2 GHz.

RSA600 USB Spectrum Analyzer

EMI/EMC

RSA500 Series Real-Time Spectrum

Compact bench-top real-time spectrum Analyzers
analysis. Portable, rugged real-time spectrum

analyzer up to 18 GHz.

IIIH‘I l i |
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4/5/6 Series MSO Oscilloscopes

3 Series MDO

Spectrum analysis synchronized
with time-domain waveforms for fast
debugging.

All-purpose bench oscilloscope with
built-in spectrum analyzer.

FOR MORE INFORMATION — EMIVEMC
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https://www.tek.com/en/solutions/application/electromagnetic-interference-emi-and-electromagnetic-compatibility-emc
https://www.tek.com/en/products/spectrum-analyzers/rsa306?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/spectrum-analyzers/rsa500?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/spectrum-analyzers/rsa500?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/spectrum-analyzers/rsa600?pdfcode=Automotive-Brochure
https://www.tek.com/en/products/oscilloscopes/3-series-mdo?pdfcode=Automotive-Brochure

Contact Information:

Australia 1 800 709 465

Austria* 00800 2255 4835

Balkans, Israel, South Africa and other ISE Countries +41 52 675 3777
Belgium* 00800 2255 4835

Brazil +55 (11) 3530-8901

Canada 1 800 833 9200

Central East Europe / Baltics +41 52 675 3777
Central Europe / Greece +41 52 675 3777
Denmark +45 80 88 1401

Finland +41 52 675 3777

France* 00800 2255 4835

Germany* 00800 2255 4835

Hong Kong 400 820 5835

India 000 800 650 1835

Indonesia 007 803 601 5249

Italy 00800 2255 4835

Japan 81 (3) 6714 3086

Luxembourg +41 52 675 3777

Malaysia 1 800 22 55835

Mexico, Central/South America and Caribbean 52 (55) 88 69 35 25

* European toll-free number. If not accessible, call: +41 52 675 3777
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Middle East, Asia, and North Africa +41 52 675 3777
The Netherlands* 00800 2255 4835

New Zealand 0800 800 238

Norway 800 16098

People’s Republic of China 400 820 5835
Philippines 1 800 1601 0077

Poland +41 52 675 3777

Portugal 80 08 12370

Republic of Korea +82 2 565 1455

Russia / CIS +7 (495) 6647564

Singapore 800 6011 473

South Africa +41 52 675 3777

Spain* 00800 2255 4835

Sweden* 00800 2255 4835

Switzerland* 00800 2255 4835

Taiwan 886 (2) 2656 6688

Thailand 1 800 011 931

United Kingdom / Ireland* 00800 2255 4835
USA 1 800 833 9200

Vietnam 12060128
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