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:|» ECUs AY:& F (818 15(10Mb/s)
= SP|

= R$232/UARTs — 244 T & (20Kb/s)

= LIN-JE{L 351 B P B KT F R IR H1(19.2Kb/s)
"CAN/CANFD 1 znp s, st

= FlexRay — BB REReF
. OXP 3} (1-10Mb/s)

= SENT — £ EX=&(100Kb/s)

= 3 UKW

CAN Controller area networl k
LIN Local interconnect networ k
FlaxRay FlexRay networ k

MosT Media-oriented system transpo

BroadR-Reach Automotive ethemet
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The cloud

Data services, reporting
and tracking

Secure cloud
access gateway

Ethernet

Body/comfort | Chassis/safety | Infotainment Powertrain Camera (ADAS) | Automotive vav
systems systems systems systems systems radar communication
LIN CAN/CAN FD/ usB CAN/CAN FD/ UDAR
FlexRay FlexRay
Ethernet Erl‘eﬁe! Eémei Eé@' Etheﬁet Eéﬂ Ethernet
Climate control Anti-lock braking eCalls Powertrain & Rear-view camera 77,79 GHz LTE-v
systems engine
Tire pressure Hands-free management Backup sensors Collision avoidance ~ DSCR
Power seat control monitoring telephony (MiL, SiL, HiL) 3D o 56
PODS for air bag GPS =
systems Intelligent

processing



AT 2435 KN

Cable weight Sup—
. 1OOBASE_T1 iS 9 phySical fU”-dup|eX Standard Texas Instruments

* Only a single unshielded-twisted pair cable is needed

Immunity and Emissions requirements
* CISPR25 Class 5

* PAM3 for noise immunity

Proven technology
* Decades of development

» Standardized interface

* MAC can remain the same
- Transparent to CPU/MCU/FPGA
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1 port <10 ports 10-50 ports >100 ports*

A A i

2017 2019 2021

Connected Car, IVI, TCU, Gateway ADAS & Autonomous Driving

100BASE-TX 100BASE-T1 1000BASE-T1 2.5/5/10G BASE-T1 10G+
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« 2.5GBASE-T1: 2.5 Gb/s Automotive
Ethernet (full duplex) over a single
balanced pair of conductors, with Automotive

reach up to at least 15 m Ethernet
25GbaseT1 +

Automotive Ethernet
2.5GbaseT1
5GbaseT1
10GbaseT1

« 5GBASE-T1: 5 Gb/s Automotive
Ethernet (full duplex) over a single

balanced pair of conductors, with GMSL
reach up to at least 15 m Autormaii FPD-Link
Ethernet
100baseT1

- 10GBASE-T1: 10 Gb/s Automotive 1000589

Ethernet (full duplex) over a single : : : | |

balanced pair of conductors, with | | | | |
reach up to at least 15 m 100Mbps 1Gbps 2.5Gbps 5Gbps 10Gbps PHY speeds
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100Base-T1 — &t 7 &

Harness

ﬁ-larness Connector \

VNA for TDR ‘
Network Analyzer . — M9010A + M3302A
Scope for for S11 e
Signal Quality -

Under Development

A\ KEYSIGHT

Rx Test Software

\ Custom Test Fixture /

Custom Test Fixture

Compliance Test Software

'@jliance Test Software A
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« 10BASE-T1S. |IEEE 802.3cg f1 OPEN Jt#¥ TC14 #i

« 100BASE-T1. IEEE 802.3bw il OPEN Bt TC1 #iG

« 100/1000BASE-T1 ECU illli{ A1 OPEN X3 TC8 #iyu

« 1000BASE-T1. IEEE 802.3bp 1 OPEN Bt TC12 #i7E

- 2.5/5/10GBASE-T1. IEEE 802.3ch Al OPEN Et# TC15 #iiu
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10BASE-T1S INE{=EHH5E IEEE 802.3cg HI55F0] OPEN EXEE TC14 H5E

trENR RS :
faid
147.5.4.2 147.1.2 AREH I IE PR
147.5.4.2 147.1.2 R G EpR
147.5.4.3 147.1.3 AEHES RN
147 .5.4.4 1471 .4 REHIERIEEE

147.5.4.1 147.1.1 RN EDHIHIEE
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100BASE-T1 & {SHIAIE IEEE 802.3ow, OPEN EX8E TC1* #] TC8

AR S iR

IEEE 802.3bw OPEN E£88 TC1' OPEN HEAS2 TC8

96.5.4.1 5.1.1 2.2 OABR_PMA_TX_01  A&&t#iaH 1IE/f1 =R
96.5.4.2 5.1.2 2.2 OABR_PMA_TX_08 A&EIELE

96.5.4.3 5.1.3 2.2 OABR_PMA_TX_02 ASHIAIFEED (FFIM)
96.5.4.4 5.1.4 2.2 OABR_PMA_TX 04 AN INZEZE (PSD)
96.5.4.5 5.1.5 2.2 OABR_PMA_TX_03  &5ifdEmasR (FF0M)
96.5.6 5.1.8 RSN ED WHIEE
96.8.2.1 5.1.6 2.2 OABR_PMA_TX_05 MDI E&IRE

51.7 2.2 OABR_PMA_TX_06 = MDI &= 451

2.2 OABR_PMA TX 07 MDI HigEkss
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1000BASE-T1 Y& {SH 1SS IEEE 802.3bp ] OPEN E£EE TC12

|
97.5.3.1 97.1.1 AR aiHIE ERE
97.5.3.1 97.1.1 IR
97.5.3.2 97.1.2 REHIRE
97.5.3.3 97.1.3 ARSI R (FEFMN)
97.5.3.3 97.1.3 591, MDI 5/
97.5.3.4 97.1.4 EIHNEEEE (PSD)
97.5.3.5 97.1.5 RIHEDHIEE
97.7.2.1 97.3.1 MDI EEIREE

97.5.3.6 97.1.6 REIETEN (TX_TCLK125) 4=
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2.5/5/10GBASE-T1 I /&Z{EH1715E IEEE 802.3ch #] OPEN TC15

\
s anzen | oPENEETCrS c
149.5.2.1 5.1.1 A HH P
149.5.2.2 5.1.2 RS E
149.5.2.3 51.3 AR ERED (EFMN)
149.5.2.4 5.1.6 RPHIHEFEZE (PSD) FITHEREE
149.5.2.5 51.7 EIHEDHHIEE
149.5.2.6 5.1.8 I AT ERSTER
149.5.2.3.1 5.1.4 F&ETLTEY MDI BE#1#E N
149.5.2.3.2 5.1.5 FiEz TR MDI FaEtRlsh

149.5.2.3.2 515 FiEz Y MDI F{ERIEN
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10BASE-T1S 500 MHz NEFH
100BASE-T1 1 GHz VNA. AWG
1000BASE-T1 2 GHz VNA. AWG
2.5GBASE-T1 4 GHz VNA
5GBASE-T1 6 GHz VNA

10GBASE-T1 13 GHz VNA
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® Automotive Ethernet Test Application - New Devicel
File | View Tools Help
Configure | Connect | Run | Automate | Results | HTM
Automotive Ethernet Test Application
Technology

Specification: IEEE Data Rate: 100M -Y— bps

Connection
Differential Signalling Type: (©) Two Oscilloscope Channels @@ Single Differential Probe

System Clock
Use TX_TCLK (Test Mode 3)

Distortion Test Settings (Test Mode 4)
Use Disturbing Signal
. Use 10MHz Ref Clock (Disabled : Uses Clock Recovery Algorithm for Synchronization)

Disturbing Sign . 3250A Y

Signal Source: Configure ...

48l External Instruments
Vector Network Analyzer Spectrum Analyzer
© Manual Calibration [ |

@ Automated Calibration

Configure ...

Configure ...

Spectral Settings (Test Mode 5)
Spectral Analysis: ) Oscilloscope @ Spectrum Analyzer

Offline Mode
B Enable

Test Report Comments (Optional)

¥ Automotive Ethernet Test Application -- New Devicel

File View Tools Help

Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

Automotive Ethernet Test Application
Technology

Specification: |IEEE Data Rate: T bps

IEEE
Connection Open Alliance

Differential Signalling Type: () Two Oscilloscope Channels @ Single Differential Probe

ITIF T e e 2 BOR TR b

¥ Automotive Ethernet Test Application -- New Devicel

File View Tools Help

Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

Automotive Ethernet Test Application
nology

Specification: | IEEE 52

Data Rate: 100M ¥,

k
10M
Connection 100M

bps

Differential Signalling Type: ) Two Oscilloscope Channels § 1000M

ST B3 T BRI R S ke
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1otive Ethernet Test Application - New Devicel

File View Tools Help

Set Up

124145

S1S541

Select Tests | Configure | Connect | Run | Automate | Results

Automotive Ethernet Tests
100Base-T1 Tests
Test Mode 1 Tests
+Vout Droop
-Vout Droop
Test Mode 2 Tests
Transmit Clock Frequency (Master)
MDI Qutput Jitter, JTXOUT (Master)
Test Mode 3/TX_TCLK Tests
TX_TCLK Frequency (Slave)
Slave TX_TCLK jitter (w/TX_TCLK)
Test Mode 4 Tests
Transmitter Distortion(w/ Disturbing Signal)
MDI Return Loss
MDI Return Loss
Test Mode 5 Tests
Transmitter Power Spectral Density
Peak Differential Output

HTML Report
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| ¥ Automotive Ethernet Test Application -- New Devicel

ile View Tools Help
| Set Up | Select Tests | Configure |€Connect | Run

Automate | Results | HTML Report

L1D2dNNOD

DUT/ECU

TX-

(Differentia

Oscilloscope

SMA Cables J

Step
1. Connect the (+) output of the PHY to CHANI1*.
2. Connect the (-) output of the PHY to CHAN3*.
3. Configure thé DUT to transmit Test Mode 1.

*If probing using a differential probe, please select the single-ended signalling type.

Example waveform:

NSNS

AAAAAAAN

Notes

Use an SMA cable to connect the (+) output to the scope.

Use an SMA cable to connect the (-) output to the scope.
Use the software supplied by your PHY manufacturer to control the DUT.
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¥ Automotive Ethernet Test Application -- TI 100Mbps
File View Tools Help

Set Up | Select Tests | Configure | Connect | Run | Automate |Results | HTML Report

!Test Name irAcluaI Value [Margln %;Pass Limits i# Trials
Transmitter +Vout Droop 6.00 % 86.7 VALUE < 45.00 % 1
Transmitter -Vout Droop 6.05 % 86.6 VALUE < 45.00 % 1
Transmit Clock Frequency (Master) 66.670660 MHz 20.0 66.660000 MHz <= VALUE <= 66.673333 MHZ.I

MDI Output Jitter, JTXOUT (Master) 17.968 ps 64.1 VALUE < 50.000 ps

Transmitter Distortion(w/o Disturbing Signal) 5.523 mV 63.2 VALUE <= 15.000 mV

Transmitter Power Spectral Density 275 mdBm 275.0 Overall = Pass

Transmitter Peak Differential Output 1.701 V 22.7 VALUE < 2.200 V

Transmitter Distortion(w/ Disturbing Signal) |6.847 mV 54.4 VALUE <= 15.000 mV

il Parameter |Value

N Transmitter +Vout Droop (100Base-T1) 6.00 %
---Additional Info---

Transmitter +Vout Droop (100Base-T1)

50 mV
837 mv

Messages

summaries (click for details)

2019-05-08 02:29:38:142 PM Opening project
2019-05-08 02:29:39:374 PM Project opened
2019-05-08 02:29:46:629 PM Refreshing HTML Report
2019-05-08 02:29:46:993 PM HTML Report Refreshed

1 Test
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Test Report
Owverall Result:

Teat Configuration Dutails
Devvice Deseription

Summary of Results

Teat Siatistcs
Failed [

Passed 3
Total| &

Margin Thresholds
Warming| =7 %

Pans @ Faded 8 Trials Tesd Hame Worst Actual  Worsl Margsn Pass Limits

x 2 Hermrmimi Outn 2 a0y LUE
0 2 T2 IRTI00 WHI 392 % 124 BETS00 WHE <= VALUE <= 125012500 Mtz Overall Summary + details of 1 wors! trials
0 1 t AW (M asl 227258 545 % VALUE « 5.000 g T ! ™ i
3 1 M Duieut {3 Frak-ie-Fosk (Masier) 32.75¢ps HE% VALLE « 50,000

Subroiase

| [Transmitier Feak Driferestial Guiput (Worstof 2 Trals] - 160 V] [# Tnals Rune © | [Worst Tnah 7ui2]

Overall Summary + details of 1 worat triaks
Fass Trial Actual Value Margin |
44y L %
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InfiniiVision Class Scopes Infiniium Class Scopes
3000T X-Series 4000 X-Series 6000 X-Series S-Series EXR-Series
Channels 2,4 2,4 2,4 4 4,8
Max Bandwidth 100 MHz > 100 MHz > 1 GHz > 500 MHz > 500 MHz >
1 GHz 1.5 GHz 1 6 GHz 2 8 GHz 2 6 GHz
Sample Rate 3 2.5 GSals 2.5 GSals 10 GSa/s 10 GSa/s 16 GSa/s
Max Memory 3 2 Mpts 2 Mpts 2 Mpts 400 Mpts 400 Mpts
ADC 8 bits 8 bits 8 bits 10 bits 10 bits
WaveGen 1x 20 MHz 2x 20 MHz 2x 20 MHz N/A 1x 50 MHz
MSO 16 channels 16 channels 16 channels 16 channels 16 channels
Ogﬁs";‘;mg Embedded Embedded Embedded Windows 10 Windows 10
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Upgrade to 8 channels

Upgrade 500 MHz to 6 GHz bandwidth
Upgrade 400 Mpts memory

Upgrade 50 MHz Arbitrary Function Generator
Upgrade 16 digital channels

Upgrade protocol decode/trigger

Upgrade frequency response analysis
Upgrade storage to 1 Terabyte

Upgrade application support

Upgrade warranty, services
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KEYSIGHT 33600A Waveform Generator Trueform

Waveforms

Sine,OFF,500 PRES,OFF,50Q

Linear Sweep,Trig Imm
Frequency Sweeping...
Amplitude 2.000 Vpp
Offset 0.000 V

Parameters

il |

CH1 Swee 800'000'000 Hz Channel Setup
Sweep Type ;
0ff On |] [Linear

Bit Rate 5.000,000,000Mbps
Amplitude  100.0mVpp
Offset 0.000 ¥

System

Local
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« SMA to

* Mini-50

» Designed for
100M/1Gbps
automotive

ethernet
(802.3bw/bp)
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