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KEYSIGHT HAS LONG STANDING EXPERTISE ON ALL DOMAINS

@ ' - 2G/3G /4G /5G . Automotive Radar 8. ~
= ai@q . 802.11p DSRC . 5G 298 5¢
Ite s %« Bluetooth, NFC « mmWave backhaul 8

* |In-Vehicle Communication
* Long-hall Communication
 Datacenter U

E / - Battery
WETRDy « Power Converter
Power .
 Grid .
2D
INVERTER

« Automotive Serial Bus High

-« Computer Speed
 Smart Device

t CAN BUS :

 Power Semiconductor
Power

» Wideband Gap
Component :
» Packaging @
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Our insight, Our solutions, Our focus

HARDWARE+SOFTWARE+PEOPLE=INSIGHT
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VY TECHNOLOGIES

A KEYSIGHT == scienlab= Energy solutions

New Energy

TECHNOLOGIES

Including:

BMS
Battery

Inverter

OBC

Charing Infrastructure

AN KEYSIGHT 22| eading brand

TECHNOLOGIES

Mobile
Chipsets

Nethbrk Core

Devices
Access Network

Connected Car

On-board charger

Data
Center

Services
N 7

‘,w KEYSIGHT g Accelerate Technology Adoption , Lower costs

TECHNOLOGIES

One-Stop Calibration Services

Repair Services

Asset Management w R ﬂ\\

A KEYSIGHT == Comprehenswe Solutlons
Radar .
eCall

Car Ethernet
VDT

And More...

brofile Autonomous Driving
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= 2C
ECUs B9:t: 7 [8]18 15 (10Mb/s)
= SP|
= RS232/UARTSs — B {4 T~ &k (20Kb/s)
- LIN-BEfSL $5-F B 75, 2 AT S 25 (19.2Kbls) -

= CAN/CAN FD

N1 DR, REFTH,
" FlexRay FENEIE, X i
“CXP . (1-10Mb/s)

= SENT - f& E%22(100Kb/s)
= MOST - Sin/iz K15 2 RS/ 55(150Mbls)
= BroadR-Reach —S/#R R A5 2 R %e/41 55 (100Mbls)
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CH1 = %I
1 010 1 1 o
=) mmmﬂﬂﬁ%ﬁﬂﬂﬁiﬂﬂﬂﬂﬁ
| | |
| 1] |
CH3 = B %h | 1] il |
| 1| i
| BN i |
| BN HH
| N = |
00100000 00100 1
T U R T e
START Control Ack Data: Ack Data: Ack STOP

CONDITION  byte Write 20(Hex) 21(Hex) CONDITION

HERUYAZRNEBENES? WEREMRE—X, EEATHED!
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CAN-dbc AJLUNS— &R “Z#HIE0 s “ALIES”
Soae e

t | TE
- =

53R RS i H 2 (752 89i%i ID) = Brake_Torque (FZEH%E)
i =57 (f7 S EFEBUENAL:

2 2IA%E: 131.0640k ft-Ibs

K5 FEAL: None

FEHRER: -7 540 ft/sec?

_WM%MWWiH3M%Hi!N}ﬁwl%iﬁwww

SETCCE T RO T T

— [ | = K ﬁn 1C 4643 Brake_Torque DLC=2 Total_Torgue:131.0640kF healSpeed
Bz o
f 18 : e
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DBCXHERHA?

FX £ FR: .dbc (data base CAN) ST ...

BMMEFEMERKCANRS LB HEN

BY.dbcx 4
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EASCIRE NI, 4 /3.dbe

EX HE” 153"

BETHmE

155" RIGHL # FIKE

FMEg iR

B4 (rpm, gal, psi, etc.)

BA & m/NEE

RSHmISE

AT LA AL R AR 14 (5l anNotePad) Sk 4 4E, 1B 2 —R%
& 27 F Vector’'s CANdb++ 304 T B 3k 445,

BO_ 2190911837 EngineData: 5 Engine

sG_ Fuel : B|8@1+ (0.01,12) [0]21] "gal" Gateway

SG_ Temp : 24|8&l+ (0.2,135) [-50]150] "c" Gateway
5G_ Speed : 32881+ (0.1,2900) [0]|8000] "rpm" Gateway

BO_ 189 ABS: 8 Brakes

SG_ Frnt-R @ 7|1@1+ (1,0) [0|1] "" Gateway
SG_ Frnt-L @ 2|1@1l+ (1,0) [0]|1] "" Gateway
SG_ Rear-r @ 11|1@1+ (1,0) [0]|1] "" Gateway
SG_ Rear-L : 10]|1@1+ (1,0) [0]|1] "" Gateway
SG_ FR-Pressure : 40|881+ (.1,105) [0]200] "psi" Gateway
SG_ FL-Pressure : 32|8@1+ (.1,105) [0]|200] "psi" Gateway
SG_ RR-Pressure : 56|8@1+ (.1,105) [0]|200] "psi" Gateway
SG_ RL-Pressure : 48|8@l+ (.1,105) [0]|200] "psi" Gateway

BO_ 127 airbag: 1 Emergency

SG_ Frwd-impact : 7|1&1+ (1,0) [0]1] "" Gateway
SG_ Rear-impact : 6|1@1+ (1,0) [0]1] "" Gateway
SG_ Left-impact : 2|1@l+ (1,0) [0]1] "" Gateway
SG_ Right-impact : 0]1@1l+ (1,0) [0]1] "" Gateway
BO_ 000 Steering: 4 Steering

5G_ Lock : 20|1@1+ (1,0) [O)1] "™ Gateway

SG_ Angle : 24821+ (0.03,45) [0]48] deg Gateway

jcv_ "caN communication matrix for power train electronics

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

implemented: turn lights, warning lights, windows™;

[vaL_ 189 Frnt-rR 0 "unlocked” 1 "locked” ;

[vaL_ 189 Frnt-L 0 "unlocked” 1 "locked” ;

lvaL_ 189 Rear-rR 0 "unlocked" 1 "locked" ;

[vaL_ 189 rear-L 0 "unlocked" 1 "locked" ;

[VAL_ 127 Frwd-impact 0 "Deployed” 1 "Armed” ;
[VAL_ 127 Rear-impact 0 "Deployed” 1 "Armed” ;
127 Left-impact 0 "pDeployed” 1 "armed”
127 Right- 1mpact 0 Dep10yed 1 "Armed”
000 Lock 0 "on" 1 "off

VAL,
VAL,
VAL,

RZE] dbex
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E TS M0 M % I 6

n, MYEE4A0412, 04.08.2016061900: Thu Jul 14 22:55:21 2016

75 O0uss ] cam 1 -1.09y
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TKEEHYNSOIL?(!-IIE-IS- MS0-% 41544, MyE5440412, 04.08.2016061900: Thu Jul 14 23:13:15 2016

ET .
# BRERE] EBit.

Engine. .. 12.32gal; Temp:l. .. . .
o SR . e X FERZL000MH R EH R
Engine... 1z2.32gal; Temp:1... ; = ﬁgﬁﬁﬂﬁ ﬁ

. e — MANRESIERBRENSR
Engine. .. 12 .32gal; Tewp:1... 8. I o T%‘I %- % Hq ﬁ g
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55:5353525 M30-X 41544, MYEE440412, 04.038.2016061900: Thu Jul 14 23:15:36 2016

ﬁgaﬁiﬁﬁggg M50-X 41544, MyES440412, 0408 2016061800 Thu Jul 14 23:16:51 2016
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1T 120 2 120 ETAETE-EEE 1.000ms/  0.0s EIF ocan 1 180
FRR RiE e :
BT (a] GO =TS 1: can l BiTE8 2 LIN . |-

[i]

ENT
a5 36
ooa Data Sk Ag S9E 42
02964550 (RMT .::Z 10.0:1
0z96L95D [Data 06 05 00 02 04 I 10.0:1
ENT
43 D3 D4 53

»|
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[]
[]
[]
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FLEXRAY—3 1 8zl ik & &

Task Flow _| setUp ] Select Tests ] Configure ] Connect ] Run Tests Results l Htrnl Report ] Isolated [ 1 ” Voted Sig nal Qua I ity Test
set Up Test Mame | Actual val | Margin | Spec Range
X Eve-Diagram Measurement (all frames) 62080k Mumber of mask violation = 0.0
X Eye-Diagram Measurement (specified frame only) 6.0750k Mumber of mask violation = 0.0
X woted Signal Quality (Sq1) Fail
Select Tests / Isolated One - Required maximal Lyl (uDatalTop) 433
/ Isolated One - Shortest Single bit (dBitShort) 101.69m5
X Tsolated One - Bit Asymmetry (dBitLengthvariation)  9.32ns
/ Isolated One - Rising Edge Duration (dEdge01) 33,9305
Configure / Isolated One - Falling Edge Duration (dEdge10) 40,8305
/ Isolated One - Slowest Edge (dEdgeMa) 40,8305
/ woked Signal Quality 5q0) Pass 100.8Result Details
' N L
c X _.r, Isolated Zero - Required n.'nnlrnaI.LVI (L_lDataDTop) 373 13.0 ‘Isulated Onefimage)) (52 image)| ‘Framell] m |
FIRITIELS / Isolated Zero - Shorkest Single Bit (dBikShort) 04,2605 2.9
/ Isolated Zero - Bit Asymmetry (dBitLengthyariation)  4.83ns 31,19 Trial1
/ Isolated Zero - Rising Edge Duration {dEdgen1) 38.36ns 23.3 Trisl1: eoeted Onefimage)
/ Isolated Zero - Falling Edge Duration (dEdge10) -37.80ns 175. -
Run Tests / Tsolated Zero - Slowest Edge (dEdgeMax) 38.36ns 23.3 Camparlsan of Waverarm wi and wia LFF
X 155 Width sadoens [N
/ Mean Corrected Cycle Time 999,9979ps 10,0
/ Data 1 amplitude 439mb 1.5%
X Data 0 Amplitude -39
/ Tdle Level 21.938mV  13.4
R Iver h
ecelve P 4Fall Jime - Datal ko Datal
ol
u
2
3
u
Parameter Description Specification Data Measurements Pass/Fail §
dBitLong Longest Single kit~ - 1.0 ne Pass F-
dBitShort Shorlest Sngle bt 70.85ns 10169ns Pass
dBitLength Variation Bit Asymmetry 7ns 9.32ns Fail
dEddgelt Rising Edge Duration |30 n3 33830 Fass
™ . ;
y dEidged0 Faling Edge Duration |30 n3 4083ns Fass
Eilgehax Slowest Eidge 30ns 4083ns Fass :
0s H i .
WDatal Top Required maximal Lyl 330 my 0433v Fass i 100 o Ry 10 a0 fo0 on
- - - Samples (sampled ot 2e+009 |
gl Yoted Signal Gualty - - Fail
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EEMBUSERITELME: Why Keysight

NEBFEITHEHYEE HRENE : 09 15 3 % T2 E R BT #5977 &=

» ARELISERFRSESMMAL: WRAKRIRAEEBERE(E#10077X)
» AR ERABRAVEE XS F TSR ENAREY, I EMIER B &EIR

= REHIDERILTOR SR XFFRFIICXPI, NRZSF

= AME:
: CAN BZSCRTHIRE, Sttt ELrumiAisEir

: FFREBNGIRED, PER—MET, SRAMEREHINL
: XHFSENT fi%k s
: CAN FFS##A5 (.dbc) FILIN FFS RIS (1dN) MR F RSP, REMAIAIERE Cdeees aakd)

CAN RZZERE =X . CAN FD BR B4 03

= XA M R FEEHEEANS&RERIE

« WAE: Infiniium KK R BEESITRE X FHIEL. Baioth. BRPEENXEE. 1
B eI 8iE
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MOST

. Media Oriented System Transport

. ElJ'J PQ:J:E (Uitﬂ)

: H\ﬁﬁﬁ?l\é*ﬂ

« MOST25/50/ 150 #rif

- SMSC @EtrII7EEMicrochip/ A BIHAE

KEYSIGHT

EEEEEEEEEEEE

CD CHANGER

INTERACTIVE
SECURITY SYESETEM

DIGITAL RADIOS
INTEGRATED WITH ANTENNA LAPTOPS AND
CELLULAR PHONE DIVERSITY COMMUNICATORS

> AMFLIFIER

MICROFHONE
= VOICE RECOGNITION
, = VOICE ARCTIVATOR

GFS
NAVIGATION

VIDED CAMERA
- ONEORARD

MOST150 (2007)

o« LR LEIEM

- BMEHEEIAH, mBEREK6AMEH
« HIEIEE = 147 Mb/s

« BMI307211

° %ﬁjﬁf\_ﬁ ~44.1 KHZ @iui=3201ns



i& A Finfiniium R3/RERE, 115SN6466A
« S &%l], 9000 A/H, 90000A/Q, Z& 7|
« FRERBETE
« MOST50: 500 MHz i E =
« MOST150:1GHz SR E &
. Bk
« N2750A InfiniiMode ¥k
« 31130A 1.5GHz EH ¥Rk, E2678AfRFLINEIEMIM
« MOST150 SP2;HELEM I EE—E iR A S BB i s
o Bk R EAE R (SPANIAEE)
* MOST/E JTMi A5 BY Ay F2 4
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APD module

C5658

Detects optical signals at 1 GHz, with high sensitivity




AERBZ—BIENI

BROADR-REACH & ¢ 100bT LK | BroadR-Reach
ENTHE 2 1
B S 2 ‘
TWISTED-PAIR EEAR RJ-45 BARBENX
ETHERNET
PR 80 MHz 66.3 MHz
R0 % PAM3 (5-1K)
BB RE 100 Mb/s 100 Mb/s
2 4 UNiT 100 Q 100 Q

OPEN

20123 AFrERME ALLIANCE

OPEN = One Pair EtherNet (BroadR- ReachE?&E'F-')

@ BOSCH ml})cou ()llllll( ntal’ s DAIMLER = “freescale &% REALTEK
o

) B

Camera System

/"":{j FEIDION
L
TOYOTA

RENESAS

HARMAN

KEYSIGHT HYUHUF‘ |
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Ethernet/MOST/FlexRay Adoption Forecast

5!—:\. l%\g%_ ﬁ '|'$ 5')1\“ ﬁﬁ ”

200
BROADR-REACH & £ 59 1 % z
2 150
2
The cloud £ 0
Data services, reporting i FlexRay
and tracking -
i
MOST
[
011 2012 2013 2014 2015 2016 2017 2018 2019 200 2021
Ethernet adoption forecast
Secure cloud (Source: High-speed automotive bus demand estimates 2015 by Strategy
access gateway Analytics)

Automotive V2v
radar communication

Body/comfort | Chassis/safety Infotainment Powertrain Camera (ADAS)
systems systems systems systems systems

LIN CAN/CAN FD/ uSB CAN/CAN FD/
FlexRay FlexRay

LIDAR

Ethernet Ethernet Ethemet Ethernet Ethernet Ethernet 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 monitori tel MiL, SiL, Hi
r seat contro ing ephony (ML, SiL, HiL) 3D mapeing 56
:lostoes"f,s“ akibag e Intelligent
processing

KEYSIGHT 31
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Automotive Ethernet Automotive Ethernet
100BASE-T1 (IEEE802.3bw) 1000BASE-T1 (IEEE802.3bp)

Data Rate 100 Mbps 100 Mbps - 1000 Mbps __
Signal MLT3 {77~ " PAM3 = - PAM3 [ ——
il @ 66.667 Mb/s - @750 Mb/s
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+ BI_DB+
A A ~ RD- -

KEYSIGHT

TECHNOLOGIES



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.)

KEYSIGHT

TECHNOLOGIES
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Category Test mode Test Test Description Measurement
ltems Equipment

Test mode 1 54.1 Transmitter Output Droop Oscilloscope
(1LGHz or better, 20Mpoints)
Test mode 2 5.2 Transmit Clock Jitter Oscilloscope
Testmode 2 and 3 5.4.3 Transmitter Timing Jitter Oscilloscope
Transmitter Master TxOut Jitter (test mode 2)
100Base-T1 Slave TX-TCLK Jitter (test mode 3)
IEEE Std Test mode 4 54.2 Transmitter Distortion Oscilloscope + AWG
802.3bw-2015
Test mode 4 8.2.2 MDI Return Loss + Vector Network Analyzer
Test mode 5 54.4 PSD (Power Spectral Density) Oscilloscope / Spectrum
Analyzer (1GHz)
Test mode 5 96.5.6  Transmitter Peak Differential Output ** Oscilloscope
(IEEE)

KEYSIGHT

TECHNOLOGIES



~l= LY | & L N A Y
AESZ—BUEM R

Category Test mode |Test Iltems Measurement
Equipment

Test mode 1 97.5.3.6/97.5.2 TX_TCLK Frequency Oscilloscope

Test mode 1 97.5.3.3 Transmit Clock Jitter (MASTER/SLAVE)

Test mode 2 97.5.3.6/97.5.2 Transmit Clock Frequency (MASTER) Oscilloscope

Test mode 2 97.5.3.3 MDI Output Jitter (MASTER)
Transmitter : : : :
1000Base-T1 Test mode 4 97.5.3.2 Transmitter Distortion Oscilloscope + AWG
IEEE Std Test mode 4 97.7.2.1 MDI Return Loss + Vector Network
802.3bp-2016 Analyzer

Test mode 5 97.5.3.4 PSD (Power Spectral Density) Oscilloscope

+ Spectrum Analyzer
Test mode 5 97.5.3.5 Transmitter Peak Differential** Output Oscilloscope
Test mode 6 97.5.3.1 Transmitter Output Droop Oscilloscope

KEYSIGHT

TECHNOLOGIES
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2 e — B

Tx Harness
ECXJ

Transmitter

o

S series Scope
for Signal Quality

N6467B
\Qpliance Test Software

E5071C Network Analyzer
for Sddi1, Sdc1l

E6964A MDI Compliance Test
Software

/

Link Segment

Avmmee g

(= 1
NA" KEYSIGHT

F6963A Compliance Test Software

\l 4

Receiver

M9010A + M3302A

P . o

Ve IR ok P B Com v Avglron

w KEYSIGHT

E6962A Rx Test Software

-ty

/
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UNIQUE TEST COVERAGE

Transmitter

E6961A Automotive Ethernet

Transmit

< Complete 1000BASE-T1 & 100BASE-T1
compliance

+» Industry-first Protocol trigger & decode

Solution components

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

» Software

KEYSIGHT

TECHNOLOGIES

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 JZEUKXMIOOBASE-TL AND 1000BASE-T1% % i ik & &

What is it?

% 1000BASE-T1 & 100BASE-T1 & 3% i — B 1403t

< T E—ANRZE LUK R iSRS Ffh &2 20 4

R BNEY, MEURAANEHRER—I1RST.

Why Buy?
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Hardware configurations are different for different tests
Transmitter general setup = scope + compliance software + Ethernet test fixture
Transmitter Power spectral Density test = scope + optional SA + Ethernet test fixture
Transmitter Return loss test = scope + VNA + Ethernet test fixture
Transmitter distortion test = scope + AWG + freq divider card + Ethernet test fixture

KEYSIGHT

TECHNOLOGIES
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BroadR-Reach Test Report
Overall Result:

~ TestConfigurationDetails
Distrbing Sighai Soures 22504
_Iﬂscﬂmcune
Test Session Details
—
Infiniium Model Humber. DS05404A
Infiniium Serial Number 1o Seri|
Applicaton SW Version 101

Debug Mode Used 100
ILastTestDate  [2013-04-15 15:51:13 UTC +0&:00

AR NK

TX_TCLK Frequency (Master)  |66.689190 MHz 31.1 % 166.650000 MHz <= VALUE <= 66.673333 MHz
TH_TCLK Freguency (Slave) |EE 8669150 MH=z |In formation Onky
Transmitter Distortion 1935 mV B -k <= 100 my
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Looking under the Hood- Digital
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"1 S 2%:

Automotive
Ethernet

MIPI
D-PHY, C-PHY,
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