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Autonomous Driving System

N
BENEFITS g
(O Juu O)

 Safer world with 90% fewer car accidents

* More productive life from less traffic congestion and driving time
 Better energy efficient transportation and environmental benefits
* More efficient car-sharing and car-utility

 Better urban land utilization

* More innovations, investments and newer business models

 And, more
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Future Car Network

ETHERNET IS THE BACKBONE

CAN/CAN FD/LIN

« Infotainment / Navigation Modules (ovp, | * Power Steering Control

eCalls, Hands Free Telephony,GPS) * Rear- view camera
= Backup sensors

= Power Seat Control = Hybrid Electric Vehicle
(HEV) / Electric Vehicle (EV)

CAN/CAN FD/LIN

= Fuel Injection Module
= Power Train & Engine Management

(MIL, SiL, HiL) o

= [nstrument Clusters

= Radar Collision
Avoidance

Adaptive

Lighting Control

= Emission Control
Module

= Climate Control System
ectronic Stability

= Remote Keyless  * Personnel Occupancy Control Module
i i Entry Detection Systems (PODS)
= Anti brake Locking system B Fiag alems

= Tire Pressure Monitoring system

CAN/CAN FD/LIN
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Automotive Ethernet into the future

HOW USE WILL EVOLVE

Powertrain Chassis &
: F * ! ! ' Safety
|1 |
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.' CAN < MOST |
Body : . . . . . . . . Infotainment
Electronics | I N Z
o 1 i 1 I - EEEE s
. AAA ;
" CAN-FD/FlexRa i CAN-FOFlexRay | | \‘ i
F ! ! * T ‘ élnfo!ammcn!
i n '

....... LLL)

Chassis &
Safety

1TPCE = 1 Twisted Pair [c] 100Mb/s
Ethernet

RTPGE

RTPGE = Reduced Twisted Pair , ! 5 ADAS
Gigabit Ethernet {\A AA

SodyEloconies Future
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Automotive Ethernet

MARKET NEEDS

Increase in ECUs, Signals and Especially Bandwidth

L
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Automotive Ethernet Adoption Forecast

PROJECTIONS OF ADOPTION

Ethernet/MOST/FlexRay Adoption Forecast

¢

Node (Million Units)
“
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Ethernet adoption forecast

(Source: High-speed automotive bus demand estimates 2015 by Strategy
Analytics)
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Industry Terms

CONNECTED CAR, AUTOMOTIVE ETHERNET, BROADR-REACH

« Connected Car is connected to the internet, driven by safety and luxury

« Automotive Ethernet: electrical, bandwidth, latency, synchronization and network management
requirements specific to automotive market.

« Automotive Ethernet physical layer standard for use in automotive applications.
« 100BASE-T1 an IEEE standard developed in likeness of BroadR-Reach
* All of these standards maintained by OPEN Alliance

—_

BroadR-Reach

100Base-T1 .
802.3bw Automotive Ethernet
—

{0Vl Jo M 1000Base-T1

TC8
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What is Automotive Ethernet?

WHY ARE MANUFACTURERS SWITCHING?
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N The cloud

Data services, reporting
.\\“ | and tracking

\ Secure cloud

access gateway

Ethernet

Body/comfort
systems

Chassis/safety Infotainment i Camera (ADAS)| Automotive vav
systems systems systems systems radar communication

CAN/CAN FD/ uUSB CAN/CAN FD/
FlexRay FlexRay

LIN

o
Ethemet Ethemet Ethernet Ethemet Eéel
Climate control  Anti-lock braking eCalls Powertrain & Rear-view 77,79 GHz LTE-v
systems engine camera )
S monitoring telephony (MiL, SiL, HiL) Backup sensors  avoidance
PODS for air GPS
bag systems

The Connected Car



Fast Ethernet vs Automotive Ethernet

100BASE-TX VS 100BASE-T1

Automotive Ethernet Automotive Ethernet
100BASE-T1 (IEEE802.3bw) 1000BASE-T1 (IEEE802.3bp)

Data Rate 100 Mbps 100 Mbps - 1000 Mbps -
Signal MERS PAM3 I - PAMS Eﬁgz“@:
i @66.667Mb/s = @750Mbls
Modulation 4B5B 4B/3B 80B/81B
Length 100 m 15m
Connector RJ45 Not Defined Depending on OEMs and models
Cable Two Twisted Pair One Twisted Pair
Single Direction Bi Directional
TD+
TD- BI_DB+
x——> RO+ " pBi’DB+
. ~ RD- _
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802.3bw vs 802.3bp

100BASE-T1 VS 1000BASE-T1

100BASE-T1 1000BASE-T1
IEEE standard 802.3bw 802.3pb
Data rate 100 Mbps 1000 Mbps
Symbol rate 66.66 MHz 750 MHz
DUT clock 66.66 MHz 125 MHz
Coding PAM3 PAM3
Disturbing signal (TM4) 5.4 Vpp @ 11.11 MHz 3.6 Vpp @ 125 MHz
Length 15 m (copper)* 15 m (copper)*

*40m is also supported for the link segment in applications requiring additional physical reach (industrial and automation controls and transportation — aircratft,
railway, bus, heavy trucks.)
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Autonomous Driving System

HIGH FREQUENCY BOARD DESIGN CHALLENGES

M

Immunity

4 Noise /

y 4 Automotive Ethern
A7/ (100Mbps)

v DC-DC
Emicsion Power IC ECU el

Power Supply Impedance

A

Reflection Impedance

Noise BuUS Link Segment DC Power Supply
* International standard .  Sjgnal Quality « Impedance « Signal quality
- OEM Standard e Tx Test « Cross Talk « Impedance

e Rx Test + Reflection * Noise

e Loss « DC-DC
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Challenges of new standards

CHALLENGES COST

« Unknown specifications * Time
« New instrumentation and setups

« More complex than low speed serial

 Test cases cover Tx, Rx, harness/connectors

* Interoperability

KEYSIGHT
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Keysight Automotive Ethernet solutions

UNIQUE TEST COVERAGE

Transmitter

E6961A Automotive Ethernet

Transmit

« Complete 1000BASE-T1 & 100BASE-T1
compliance (including TC¥*)

+ Protocol trigger & decode

Solution components

* Oscilloscope, ENA, Spectrum Analyzer, AWG
» Fixtures, cables, adapters

+ Software

KEYSIGHT
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Link Segment

E6963A Automotive Ethernet Link

Segment

+ Industry-first 100% test coverage harness &
connector

+ Guided test setup and pass/fail report with margin
analysis

Solution Components

* ENA Vector Network Analyzer
» Cables and adapters

» Software

Receiver

Biminm e

E6962A Automotive Ethernet

Recelver

« Industry-first Bit Error Rate verification

+» Easy-to-follow setup and pass/fail report
generation

Solution Components

* PXle mainframe, controller, digitizer and AWG
» Cables and adapters

» Software




E6961A Automotive Ethernet Tx Compliance Solution

E6960A 802.3BP 1000BASE-T1 TX COMPLIANCE APPLICATION
N6467B 802.3BW (BROADR-REACH) COMPLIANCE APPLICATION

N8847A 802.3BW (BROADR-REACH) PROTOCOL TRIGGER & DECODE
E6964A 802.3BW (BROADR-REACH) MDI S-PARAMETER SOFTWARE
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Overview of 100BASE-T1 Tests
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Tx Harness
ECU

Transmitter

S series Scope
for Signal Quality

E6959A
ECU Test

Application

Infiniium Compliance App
o 1B KCES

w KEY§I9HT

N6467B /E6960A/E6959A
Compliance Test Software

E5071C Network Analyzer
for Sdd11, Sdci11

Il 3 compliance
pplications
vailable in 1 part

umber: E6958A

_

Link Segment

E5071C opt TDR

F6963A Compliance Test Software

\_ 4

Receiver

o

M9010A + M3302A

E6962A Rx Test Software

/&ﬂ/

/




Comparing the tests

Test name IEEE 100BASE-T1 OPEN Alliance ECU IEEE 1000BASE-T1

BroadR-Reach
Transmitter output droop 96.5.4.1
96.5.4.1 2.2 OABR PMA TX 01 97.5.3.1
Transmitter distortion 96.5.4.2 Il 3 compliance
900 2.2 OABR_PMA_TX 08 oS pp!lcatlops
e 96.5.4.3/ 96.5.4.3/96.5.4.5 STt Ll 0 £ oLy
9] 96.5.4.5 2.2 OABR PMA TX 02 . umber: E6958A
Transmitter power spectral 96.5.4.4
density e 2.2 OABR_PMA TX 04 LI,
Transmitter peak differential 3095 N/A 97.5.3.5
P (IEEE test only) e
. 96.54.5 97.5.3.6
Transmit clock frequency 96.5.4.5 2.2 OABR_PMA TX 03 9752
MDI return loss 96.8.2.2 e 97.7.2.1

2.2 OABR_PMA_TX_ 05

MDI mode conversion N/A 2.2 OABR PMA _TX 06 N/A

MDI common mode emission N/A 2.2 OABR PMA TX 07 N/A
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Protocol Triggering & Decode

ISO OSI LAYER MODEL OF ETHERNET AND PHY LAYER

Ethernet Physical Layer (BroadR-Reach)

.E yer 4

Ethernet MAC + VLAN

Ethernet Physical Layer (BroadR-Reach)

KEYSIGHT
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4B3B Conversion
{25 MHz domain == 33.3 MHz
domain)

Side-Stream Scrambling

Signal Mapping 3B2T
{3 Bits == 2 Ternary symbol)

2D to 1D
Interleaving

3B4B Conversion
{33.3 MHz domain -> 25 MHz
domain)

Side-Stream Descrambling

Signal Mapping 2T3B
{2 Ternary Symbel to 3 bits)

1D to 2D
De-nterleaving

Medium




Expanded customer value through IXIA

HOW KEYSIGHT AND KEYSIGHT FIT TOGETHER

Layer 5-7
1722
AVBTP
RTP

—IXla
ync
Transport

IEEE 802.1Qav FQTSS IEEE 802.3 Ethernet + 802.1Q VLANSs

Layer 1 Automotive Ethernet Physical Layer — IEEE 100BASE-T1 — 1000BASE-T1 !(EEFKSO[QGﬂE!

I Ethernet 1 | AVB | Middleware LTCP/IP :

802.1AS
gPTP

IXxia Hardware Platforms for AVB/TSN

16 or 8 Port -
Dual-Phy

KEYSIGHT
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Keysight N8847A

PROTOCOL TRIGGERING AND DECODE

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

Blue marker in the
Waveform window
that time correlates
the waveform with
the Packets and
Symbols Listing
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Ruillilsincel )

Waveform Window 1

SEOjy [EDIURA | SESW Wil

5]a)|:md|

-440.1 ps

|° [100 ns/

——

-440.0 ps

Index | Time

-486.5510480 us

39.6161763 ps | (@) T

Memory 1: IEEE 802.3
IPv4 UDP

Source Port

Source

-430.4 ps

-440.1916687 us

D:59 AM
10/2/2017

-430.3 ps

-468.4984662 us

ARP

98-4B-E

-440.1017121 ys

-459.6513851 us

IPv4 ICMP Address Mask Replf

98-4B-E

-440.0117569 us

-450.8048959 us

-439.8618302 us

-422.2884888 us

IPv6 TCP

IPv6 ICMP FMIPv6 Messages

DHCPv6 Client|

54-75-10

-439.9517863 us

-439.8618302 us

-439.7718724 us

-409.1224290 pys

IPv6 Authentication Header (EH)

-389.8431347 pys

IPv4 TCP

-380.9965015 ps

IPv4 UDP

-439.7119014 ps

-439.6219451 ps

-439.5319878 ps

UORELLIOIU] 18)Ded pPaldales

-362.9420914 ps

ARP

-439.4720162 ps

-354.0969799 us

IPv4 ICMP Address Mask Reply

-439.3820573 us

-345.2520277 us

IPv6 TCP

-439.2921003 ys

-430.2 us

Details
- Generated Fields
Packet Length = 1384
--IEEE 802.3 R1
-I-IEEE 802.3 hé
<[m_ >
Payload

0000:
000&:

D1 53 CE CA 00 08 (A
OC 1C 00 01 00 OE iy

< 1]} >
Header

Ethernet MAC + VLAN

Ethernet Physical Layer (BroadR-Reach)

Selected Packet Details
Payload/Header -
showing layer 4 in the
PHY stack




N8847A can Trigger on a specific event

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help 10/2/2017

B scquence(A—B)

Window

Protocol

Protocol

seal jeonuan | seaw awiy 1= £

- Thresholds

Low Threshold
150.0 mV

- Type
|1Pv4

|1Pv4 UDP

5194 2Ed| A

Fields

Destination MAC

Source MAC

<Select Field>

View As Bits

Timeout
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- l| Clear Trigger 463 mv
High Threshold Settings
YI|A| [150.0mv Y Al Save/Load -433 mv
—————————————————————————————————————————————————————————————— | | Trigger Setup... 500 ns

- AM ¥, ¥ L

TECHMNOLOGIES

0... -'IShnrtcuts...|

| Gallery... | O Triggered
e ' 2.70V
[ Conditioning...

2,25V

source Trigger Action... 1.81V
L36V
B | | Channel 1 Thresholds...

911 mV

15 mvV

details
b details in the packet at the selected

IE'I 33-33-00-01-00-02

['¥'| B4-B5-2F-E0-64-50
— ayload
(— 0 packet at the selected line

— MAC destination addresses
MAC source addresses

eader
No packet at the selected line

Layer 5 l
Layer 4 |

Layer 3

Ethernet MAC + VLAN

Ethernet Physical Layer (BroadR-Reach)

N8847A can Decode, Trigger and Search

* MAC destination addresses

* MAC source addresses

* MAC length/type

* ARP header

* |Pv4 header/payload

» |IPv6 header/payload

« UDP header

« TCP header/payload

« Frame check sequence — FCS
* Cyclic redundancy check - CRC
* Errors

. 802.1Q (VLAN)

« 802.AD



Bidirectional signal

CREATES ISSUES FOR PROTOCOL AND ANALYSIS

Normal Ethernet 100BASE-TX

Tx RX

PHY

PHY

Rx TX
Dual Simplex, Uni-Directional

Automotive Ethernet 100BASE-T1

Tx&RX Tx&RX

PHY

Full Duplex, Bi-Directional

Automotive Ethernet signals are transmitted in both directions simultaneously on a single-pair cable.
That’s why the Automotive Ethernet waveform observed on the scope is chaotic.
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E6962A Automotive Ethernet Rx compliance
solution

SOFTWARE, ACCESSORIES, HARDWARE

KEYSIGHT
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Required tests for compliance

E6962A 100BASE-T1 RECEIVER TESTS

Target Specification Parameter

IEEE802.3bw 2015 96.5.5.1 — Bit Error Rate
Receiver Verification
tests Oper_1 AII_iance BroadR-Reach Physical Layer Transceiver Specification for Automotive 55.1
Application V3.2 June 24, 2014 Bit Error Rate Verification
Open Alliance Automotive Ethernet ECU Test Specification (TC8 ECU and Network OABR_PMA_RX_01
Test) January 15, 2016

KEYSIGHT
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E6962A Receiver Test Setup

11636B Power Splitter

’Fﬁm AW +
O0DIG D+ = \_ |[EEEETCc. g |_r
From AWG D- — L PHY MPU
To DIG D- e - ' /I
| _ Custom Test Fixture
Example of Custom Test Fixture
I DUT
Customers have to set PHY
= to remote loopback mode

11636B Power Splitter

M3302A Combo Module

KEYSIGHT

TECHNOLOGIES



E6962A Receiver Test -

BENEFITS

» Simplifies receiver compliance testing. Ao

» Automatically configures all of the e
required test equipment reducing the J
overall test time. “l@‘- e

- Diagrams to show you how to make

Splitters

connections to the device under test.
« Creates a printable pass/fail HTML o
report with margin analysis Cables
E6962A can make a TRUE BER test '"”'l';o':;'n""“

NE3IS5A Ethernet Transrmitter Test Fodure

RJAS CATSe LAN Cable

KEYSIGHT Figure4 Receiver BER Test Setup
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E6963A Automotive Ethernet Link Segment
Compliance Solution
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Required tests for compliance

E6963A 100BASE-T1 LINK SEGMENT

Target Parameter Measurement Equipment
Specification

5.1.1 Cable Test
CIDM, IL, RL, LCL, LCTL
] 5.1.2 Connector Test
Link Definition for CIDM, Intra Pair Skew, IL, RL, LCL, LCTL
L 5.1.3 Whole Communication Channel Test
Segment  communication CIDM, IL, RL, LCL, LCTL
5.2.2 Connector Test for Alien Crosstalk
ANEXT, AFEXT, ANEXTDC, AFEXTDC
5.2.3 Whole Communication Channel Test (4 around 1)
PSANEXT, PSAACRF, ANEXTDC, AFEXTDC

4port Vector Network Analyzer with opt TDR is
required.

tests Channel ver 2.0
Both differential reflection and transmission have
to be measured

KEYSIGHT
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Test Setup for Harness Connector Test

KEYSIGHT
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B s = I3 B =

|

S

=

Method of Implementation for BroadR-Reach(R)
Definitions for Communication Chanmel Ver2 0 Nov 28,2014

Main Page
L Man Setp

5.1 Basxc Requrements for Standalone Comm. CharmeXSCC)

3

§2 Addtional Regurement for Standalone Comm. Channel

KEYSIGHT
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Harness/Connector

GUI AND SAMPLE REPORT —

;5 1.1 Cable Test Report 11-Juk-2017 17:34

2 [Time-domain Measurements Result

| 3 | Cou Charactenstic impedance differental m Pass
4 |Frequency-domain Measurements

| 5 | wL(sde21) Insertion Loss (ditferential mode) Pass
6 RL:(Sdd11) Return Loss (differential mode) Pass.
. 7 RL:(S6d22) Return Loss (differential mode) Pass
° P ro d uces pass / f ai I repo rt 5 | Lonsaer2) ConigtiioetConession Tranmasenios 21 Puss
p p 9 LCTL:(Sdc21) Longtudinal Conversion Transmission Pass
R L. . R 10 | LcL(Sdett) Longtudinal Conversion Loss Pass
* Open Alliance Definition for Communication Channel ver 1] ouse)

2.0
* (except Sdsxx test)
v 5.1.1 Cable Test
5.1.2 Connector Test &
5.1.3 Whole Communication Channel Test

5.2.2 Cable Test Test Report Example — Pass/Fail List
5.2.3 Whole Communication Channel Test ESO7iC Network

1 Active Ch/Trace 2 Response 3 Stimulus 4 Micr/Analysis 5 Instr State

RS

Resize

P Tddll Impedance 10.00u/ Ref 100.0U [F4 Zr] Trl 5dd21 Log Mag 2.000ds/ ref Tr2 sddll Log Mag 10.00dB,/ ref

Tr3 Tdd22 Impedance 10.00uU/ Ref 100.0u [F4 Zr] Tr5 Sddl2 Log Mag 2.000dB/ ref Tré Sdd22 Log Mag 10.00de/ Ref
130.0 4 20.00

« Saving Test Data
e Touch stone, CSV, Screenshot files

'll‘]_.i Pass |

Tr2: pass|
Tr5: Pass |

" loeita Time (Tr3): -347.52 ps (-36.834 mm) Trl: Pass

« Automated VNA setup and execution

-in 100 59n 790 09n 1190 1300 159n 18480
Tr2 731 volt 200.0mu/ Ref 0.000U |:F-1:|

Trd 742 volt 200.0mu/ ref 0.000u [F4
Delta Time (Trd): 5.7985 ps (1.2292 mm)

e )

100. Om start »-|<5top
00.0m | IfJ
0. 000 Mt 4
00.0
1 3on 9
1 Start -1 ns IFBW 10 kHz

KEYSIGHT Test Result Example — E5071C screenshot of limit test
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Buses Protocol Decode & Triggering

CAN / CAN-FD / LIN / SENT / CXPI / FLEXRAY

KEYSIGHT
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CAN Triggering and Analysis

1 gO0%¢ 2 Demao Mode - Default to Exit 14,762 1. ] 1.168Y
Time D Type DLC Data CAC
£.378ms |0OBD Data |8 03 B0 51 D2 53 11 53. (0346
2.124ms  [000 RMT [4 ZR0A
10.28ms [000 Data (4 94 AB SE 42 777
12.24ms |DZ96A95D |RMT |5 4594

0296R950 (Data |5 05 08 00 02 04 1170
16.19ms |OFF RMT |1 6009
18.22ms |O7F Data|l EE 4006
20.19ms 8 BEAA
22 .38ms 8 10 AD A3 A4 AB 22 ATY.

JHEH A R T TR

AICAN_L-HL et 1Hk e om  mo h hl

D DLC 06 0 02 04 1170

=Signals: 2-wire differential with embedded clock
v Multi-node, asynchronous clocking, event-driven with
arbitration
» Primary application: Automotive, industrial automation, medical
» Baud rate: Up to 1 Mb/s
» Encoding: NRZ with bit stuffing

KEYSIGHT
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Erti

Type

Derno Mode.
Press [Default Setup] to Exit.

DLC

Data

Fuesl:1lz2.3zZgal:Temp:1l...

| can 1 -1.08Y

Auto

Sumr

EngineData

EE

10.0:1
1.00:1

0010 1001 0110 1010 1001 0101 1101




Demo Mode.
Press [Default Setup] to Exit.

oo 00 00 00 00 00 oo...

[T can 1
T

Auto

00 0o 00 00 00 00 00...

W s ||

-1.40%

CAN-FD Triggering and Analysis

Unchanged
« Arbitration

« Acknowledge mechanism
* NRZ Encoding

« Differential

» Bus Topology

1. Increase

2. Increase

Bit Rate

Payload

Standard CAN
Frame

Arbitration
Phase

1158 A 11 11 8RR 158 W ey

Payload transmitted at higher bitrate  __.---

CANFD itrati
Frame Argﬁ;a:'eon Implications of higher bit rate
! Changes limited to HW of protocol controller
f ' Transceivers for higher data rate qualified
Legacy SW fully compatible
| up to 64 Bytes payload in Data Phase (instead of 8 Byte)
CAN FD Arbitration ' | ‘ Arbitration
Frame Phase Phase

Implication of larger payload
SW update necessary




LIN Triggering and Decoding

Demeo Mode - Default to Exit 0.0s

15 39 51 85

Checksum  Errors

10.00%/

BA 9C AZ 42

A D2 27 AA

Oata: 94 A SE 42

-

LIN

OC
b4l

L ]

1L TN - s

KEYSIGHT
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1.18Y

Channels
10.0:1
10.0:1

=Signals: 1-wire, single-ended, with embedded clock
= Master/Slave relationship

» Primary application: Non-safety-critical automotive
(windows, lock, etc.)

= Baud rate: Up to 625 kb/s



SENT Triggering and Analysis

Dema Mode. 1.000rms/ (] sewr 1
Press [Default Setup] to Exit. T

Sto p

Serial 1: SENT N £ Surnrmary

Time

10.0:1
1.00:1

32:0.0

SZ2:1.000

32:0.0

RN I Ribiii| TR I N e LR | il

AD7
010 100 110¢ o1 0lr

KEYSIGHT

TECHNOLOGIES

= Signaling: Single-ended (referenced to ground)

= Primary application: Serially transmits automotive analog
sensor data to ECUs

= Minimum “tick” time: 3 ys

» Encoding: Pulse-width modulation by nibble (12 ticks = 0, 27
ticks = F)



CXPI Triggering and Analysis

Serial 1: CX

Time DLC || NM/CT

20.00ms/

0.0s

B

FF FF FF

FF FF FF FF FF

FF FF FF

Trigger Menu

4 Trigger Type Trigger on:

51: CXPI 1D

KEYSIGHT
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Define
ID (Hex)

CXPIID
0x23

PTYPE
Mot Present

Acquisition
MNormal

5. 00MSals
Channels

» Signaling: Single-ended (referenced to ground)

» Primary application: Serially transmits automotive analog
sensor data to ECUs

* Minimum “tick” time: 3 ys

» Encoding: Pulse-width modulation by nibble (12 ticks = 0, 27
ticks = F)



FlexRay Triggering and Analysis

D 310w/ 3] ] se 8716¢ 3329%  Stop Fex [f] -300¢
Time FID [Len |HCRC |CYC |Data FCRC
-50.38us (33 [10 [68C |15 |[0A OB OC 0D OE OF 10 11 12.|F3B2B6

> HPEEEY 34 |10 8B 15 (78 56 34 12 55 EF CD AB 78..|42317E

81.72us |36 10 |0AD |15 |55 55 55 55 55 55 55 55 55.. |AE142B
125.6us |37 le |158 |15 |3D 3D 3D 3D 3D 3D 3D 3D 3D..|2EDES7
169.6us |38 le |347 |15 |85 85 B85 85 85 B85 85 85 85. |F2ED18
213.7us |39 10 |2B2 |15 |AA AA AA AA AA AA AA AA AA. |BFEDOC
301.7us |41 |2 206 |15 |60 00 0O 78 E643A8
349.6us |45 |2 5D2 |15 |60 00 08 78 1031FB

Data: 78 56 34 12 55 EF CD AB 78 56 34 12 00 00 00 00 00 00 00 0O
ERURER

o

34 1o 15 78 56 34 12 55 EF CD AB 78 56 34 12 00 00
Lister Menu
Lister Display | 43 Select Zoom to Undo Options
] Row Selection Zoom ~i

» Signals: 2-wire, differential, with embedded clock

» Primary application: safety-critical automotive (drive-by-wire)

» Baud rate: Up to 10 Mb/s

= Protocol: NRZ, multi-node synchronous bus/time-division-
multiple-access (TDMA)

KEYSIGHT
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FlexRay Physical Layer Conformance Test App

Set Up

/

Select Tests

v

Caonfigure

2

Conneck

2

Run Tests

H

TaskFlow .| sSetUp OSeleck Tests lCnnFigure ] Conneck ] Run Tests ] Resulks ] Htrnl Repark ]

= FlexRay Tests

- Receiver Test

] Primary Signal Integrity Tests
= Eve-diagram Measurements
Eye-Diagram Measurement (all frames)
Eve-Diagram Measurement (specified frame only)
B Signal Integrity Voting Procedure Test
- Isolated Cine

Isolaked One - Required maximal Lyvl (uDatal Top)
Isolated QOne - Shorkest Single bit (dEitShort)
Izolaked Cne - Bit Asvmmetry (dBitLengthyariation)
Isolaked Cne - Rising Edge Duration (dEdge01})
Isolaked COne - Falling Edge Duration (dEdge10)
Isolated One - Slowest Edge (dEdgeMaix)
- Isolated Zero
Izolaked Zero - Required minimal Lyl (uDaka0Top)
Isolaked Zero - Shortest Single Bit (dBitShaort)
Isolaked Zero - Bit Asvimmetry {dBitLengthy ariation)
Isolated Zero - Rising Edge Duration {dEdge01)
Isolated Zero - Falling Edge Duration {dEdge10)
Izolaked Zero - Slowest Edge (dEdgeMan)
- #dvanced Diagnostic Tests
T35 width
Mean Corrected Cvcle Time
Amplitude Measurements

Diata 1 Amplitude

Drata 0 Amplitude

Idle Level
= Transition Time Measurements
Rise Time - Datal ko Datal
Fall Time - Datal to Datad
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