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• Introduction to diagnostic tools for SPE

• Cable testers, also for SPE

• Signal separation and decoding

• Logging of the frames

• AEM Cable tester

• Signals and Decoding

• Network setup

• Measurement setups with Rohde & Schwarz and Tektronix

Outline
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• AEM

• TestPro CV100

• IEC 63171-6 channel adapter (Harting connector)

• Fluke

• DSX-8000

• SPE prototype adapters

• Softing

• WireXpert 4500

• SPE prototype adapters (IEC 63171-6)

Introduction to diagnostic tools for SPE

Cable testers*, also for SPE

4 *non-exhaustive list
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• Tektronix

• One current and one voltage probe

• 100BASE-T1 decoding

• Rohde & Schwarz

• Directional coupler

• 100/1000BASE-T1 trigger and decoding

• PicoScope

• Two voltage probes at known distance

• 100BASE-T1 decoding

Introduction to diagnostic tools for SPE

Signal separation and decoding*

5 *non-exhaustive list
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*non-exhaustive list

• Teledyne LeCroy

• Directional coupler

• 100BASE-T1 trigger and decoding

• Prodigy Technovations (software for Tektronix)

• Directional coupler

• 100BASE-T1 decoding

• Has been tested the first time in Ghent,
feedback was provided to the manufacturer

• MATLAB decoding (work in progress at KU Leuven)

• Directional coupler or separated signals by Tektronix

• 100BASE-T1 decoding

Introduction to diagnostic tools for SPE

Signal separation and decoding*
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Wireshark

• Measuring on 100BASE-TX links

• Mirror ports, active taps…

• Measuring on 100BASE-T1 links

• Active taps

Decoding oscilloscopes / software may also export loggings

Introduction to diagnostic tools for SPE

Logging of the frames
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AEM Cable tester
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AEM Cable tester
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Signals and Decoding

Network setup

IO-Controller

Distributed IO

Texas Instruments

DP83TC811EVM 

(100BASE-T1)
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Texas Instruments

DP83TC811EVM 

(100BASE-T1)
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Signals and Decoding

Network setup
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Signals and Decoding

Measurement setup with Rohde & Schwarz

RT-ZF7RT-ZF7A RT-ZF7A

Rohde & Schwarz

Automotive Ethernet T&D Fixture and SMA adapters

Ch 1 Signal on the wire pair

Math 1 Math2 + Math3

Math 2 Ch3 – Ch4

Ch 3 Positive signal of test fixture at master side

Ch 4 Negative signal of test fixture at master side

Math 3 Ch5 – Ch6

Ch 5 Positive signal of test fixture at slave side

Ch 6 Negative signal of test fixture at slave side

Texas Instruments

DP83TC811EVM 

(100BASE-T1)

Texas Instruments

DP83TC811EVM 

(100BASE-T1)
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Rohde & Schwarz RT-ZF7

• 100BASE-T1 and 1000BASE-T1 signal separation

• ADC-15-4+ directional couplers

• 5 - 1000 MHz

• https://www.minicircuits.com/pdfs/ADC-15-4+.pdf

Signals and Decoding

Measurement setup with Rohde & Schwarz
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Signals and Decoding

Measurement setup with Rohde & Schwarz
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Recombined signal ~33% 

Peak-to-Peak of the original



IEEE ETFA 2022 – WS10: “Enabling robust, converged networks for Industry 4.0”

Single Pair Ethernet Demo

100BASE-T1 negotiation

Lowest frequency 8 MHz

10BASE-T1L negotiation

Lowest frequency 315,5 kHz
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Doesn’t work with directional coupler (<< 5 MHz)
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Signals and Decoding

Measurement setup with Tektronix

Texas Instruments

DP83TC811EVM 

(100BASE-T1)

Texas Instruments

DP83TC811EVM 

(100BASE-T1)

Equipment in this setup*:

• Oscilloscope

• Tektronix MSO58B

• Voltage probe

• Tektronix TDP1000

• 1000 MHz (1500 MHz recommended)

• Current probe

• Tektronix TCP0030A

• 120 MHz (works with 100 Mhz)
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*other compatible equipment available

Many thanks to CN Rood Belgium and the 
Tektronix EU demonstration pool for lending 
us an MSO58B for the demonstration
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Signals and Decoding

Measurement setup with Tektronix
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Signals and Decoding

Measurement setup with Tektronix
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Signals and Decoding

Measurement setup with Tektronix
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Recombined signal ~100% 

Peak-to-Peak of the original
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Questions?
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Most recent version of the 

presentation


