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1

Introduction

Si gl ent 1p0rOcBvATkSdaenstl 0 0 0 BABEAuUut oo hieCeenp | i anApeg | Tecsatt i on

to

v e rAuftyo mdittehveat nathsmi tter device under test (DUT)

The equi pmentktdh eflomretf or mance tests i nclQsdkiind oSicoplpes
with Ethernet Compliance TesftF XAAMETH ctad $ to nfasoatfatrwe r k
Net wor k AproélyesgasBbMA&D,i trary Wavef Gprmecheaeluge it opt i on

Siglbetut omot i Cemiklt hEemsBeltut i on which is €Toadmpl i BEE t
and TC8 ECU spadd fdlcad i oolrdpBOA StElio ft d« EEE speci ficati o

ThAut omdc&ttihee€pepl i ance TekstohmpBigkani on

B

Le you select individual or multiple tests to ru
Shows you how Oociclohnmnectt pbe hektevi ce under test (DUT
Automatical IOscsdtlsbscpeptelee y test project.

Provi des fdernmatliean ifnor every test that has been r
at which margi nal or critical warnings appear.
Creates HTML or XML test reports of the tests 1t he

The reference stanBtamae@mrpolri Buicte niohtiisvedocument are

100BATSEI EEE 8Q2.8m®( OEEAN | i ance, Aut omoti ve Et he
Specification, v3.0
1000BA3H EEE 802. 3bp

int .
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2 Test Iltems and Standards Reference

21 100BABE

211 Te dtte ms

Siglent' sTILOOBABIEI &Srwd &t whebnth o mp ltidaBEE8 0 2s.p3ebcw f i cati o
and& i al so in accobesdtnc¢doPEdN B hei arkcCa)s ge clTiCf8i cahe on
compliance test swiftthWaXAtE TtHopterRittessupports the foll
i t ems:

Test mdrdenslmi ttgosiotuitypadr ategsat i ve

Test mddan8mit cl| ockr anrsengiutetnecryt ead(ithas sntigeorgl &€ X t e r
TX_TCLKandX tEBCLKe quteensttppd ave. mode)

Test mdrdensAmi tter .distortion test

Test madansmi ttepeptowalr dreast thyakt pdatf f er ene,s &l ou
MDI common mode.sémi ssi on

S|l ave mode: MD I return | obessest MD I mode converl

5 )

212 St and&®Xefdsr ence

Si gbenlit0O 0 BTALSEAut omoti ve Et her B@ltutdoompl| fi @aihlcewsTeshe |
specificati o@dPBNdAItlhieadRE€8 Automotive Ethernet ECU T
The r efsetraenndiagerd etreyst i ¢ leonivida le2-le

Tab2lStandards r ef er eTnlc eCofnoprl i1aOnOcBeA STEe s t

Reference St an/ Te s t _ _
- Description
| EEE 89t2d § OPEN Al | i g Mode
Section 9 OABR_PMA_T 1 fransmutper pa@siity
- - dr otogss t
Section 9 0OABR_PMA_T 2 TransmitterMasdmemn
Section 9 OABR_PMA_T 2 fransmit cl oM&sif &
Section 9 Sl avegTX_TCtLiKmj hgter (S
Section 9 Sl avgTX_TCLK frequency
Section 90OABR_PMA_T 4 Transmitter disto
. Transmitter pewsti
Section 90OABR_PMA_ T 5 (PSDhest
Section 9 5 Transmitter peak
vol tage test
Section 90OABR_PMA_T Sl avegMDI return | oss t
Section 9O0OABR_PMA 6T Sl aveMDI mode convessti
OABR_PMA_ T 5 MDI common modese

2 int . siglent.cor
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22 1000BASE

221 Te dtte ms

Sigl e®@BASHLO Compl i ance Test Solution whpehif.scaobimp
The compliance test soffFftXwWMEEHcbepe,r bd mppavett ki tt he f ¢

test items:
Test Mmodé@X_ TGAUKlgauzemtt g ns mi t tti essNMacg tgaird t Rlrav.e mode)
Test mddan8@mit cl| doekirtd,memgiiieincoyut gwistj i tter
Test #midrdeensmi tter .distortion test
Test BWoderansmitter padwerr asnpsepcetbrkaeld idf ef nesriegrgtti a l ou
Test mode 6: transmitter oDes.put positivel/ negati\
Salve mode: MDI return | osstesest, MDI mode converl

222 St andRerfcer enc e

Si gBemMOOBASIEL Aut olbhée Cwentpl i an 8l ultéisdntohmes | EERE802. 3 b
speci fication.

The reference standiasioWwimabZ2®ery test item

Tab22St andard Ref &OBASE® €ComplilD@nce Test

Ref erence Starn Tedod e Description
| EEE Std 802. 3bp, 1 TX_TCLK125 fesfguen
| EEE Std 802. 3bp, 1 Tr ant e tmi n gMajsidtetteer
| EEE Std 802. 3bp, 1 Transeiitmi ng jitter
| EEE Std 802. 3bp, 2 Transmit cl aektfre
|l EEftd 802. 3bp, Se 2 TransevDll out gwtstj i
| EEE Std 802. 3bp, 4 Transmitter distor
| EEE Std 802.3bp, 5 (TPrSaD?)ZrS“it”er dewsi t
| EEE Std 802. 3bp, 5 Transmitter peak d
| EEE Std 802.3bp, 6 g:g‘t’;;ssmti”er output
| EEE Std 802. 3bp, S| aveMDI return | oss te
| EEE Std 802. 3bp, Sl ave MDI mode comstBesstsi o

int. siglent.com 3
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3 Test Equipment
31 RequiHaoeuw pment

The 100BASE&Nd 10M0BASEomMbhEevERett €Camplli 8enscS® | ut i on
require the following equi pment:
Oscill 6SDESpOMBA) I I ®sbapdwi dth | arger thtame Gtz ,
Compliance Test Application sof t warS&®&S7TO@&OFA has |
100BATSE option fTolr aln0d0 BAEHLOO®MBAIE f or 10Q0BASE
FXAMETH k-AMETIWHiIXts Auh e® moBtihveeEhettri cal Complkiiance T
from Siglentt hehaghywygiowdldesonnection and test poir
modes.
Differenti al probe or SMA cabl es:
U  Differential probe (e.g., SAP2500D or SAP5000D): bandwidth greater than 2 GHz for probing
signals;
U  SMA cables: connects from the Oscilloscope to the test fixture for probing signals.
., Vector Network Analyzer: VNA iMDIlusmeod ef acro nM2Ir sri eotnt
Spectrum Anal Yher Soptionadriinme gteoas mi tter power ¢
desiRSDt)(est and MDI commbesthode emi ssi on
Arbitrary WaveWbem Gheretatosmitter distorsion te
t hfer bi trary Wavedan oisebdorue rpauttort wo si wetltB@egreegnal
phasef sthhiteff tans thi 6t dretsiton
USB Connection Cable: The cable is Wsedltidescompre
the USB Devicevepootr &Netwdhek Anal yzer soor tShpaetct trh
Oscilloapoopentrol ai®davenDiegbtai améhe test dat a.

32 Del i Ceegkl i st

The -ANETH kit includesratbB-WheemgolbiseeddMEVH khte, FKirs
verify that all items |isted on the checklist have
pl ease contact to your nearest Siglent customer se
you fail to coeltyacitn usadsenmefdi ami ssi ons or damage,

repl acement.

4 int . siglent.cor
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Tab3-eFXAMETH Ki t Checkl i st

I tem name Quantities
User Manual 1
Aut omdcEtt ihedf@eset Fi xtur 1
Frequency TCosntv eFitxetrur 1

Aut oma&ttihwvadAdapt Mat & Me t

SMA Mithio SMMWTD to SM 1
50der mi YamMagr 2
SMA céhlkagth: 2000mm) 7
SMA abLeng@gt h: 300mm) 2
BNG &MA Adapt or 6
Jumper 2

33 I ntroduct-AMBTHeostFXFKxt ur e
331 Aut omoEt WerTreett Fi xtur e

Aut omdcttihveeTr s t Fi x tsuwrpep owhtisc ht RTel 1a0n0dB AISHD10 BAGEp | i anc e
t esst ThAhuet o m@Ett ihvedr@eset Fiisx tsuhrdew g Gif.re

- @
+ @)

o )

=)
w
=
3
=
=
S
=
—
@
»
-

0}dupy VNS @soding [DIausY
UOISSIW] APOK UCWWO)

11
i
i
it

FigdfLARkut omoti ve Ethernet Test Fixture

Every section on the fgxture is described as foll ov
Sectw:onSupports Etoheadeabing dfhet he DAt dinkEtktibedpeto t h

Fi xtaummeti ve di f fecealbeen tuisadldnptsdo b @fo mtph ét eersd & ms
with thiandcedbtlieami bet usetdblBt hecabtteehe t hrough
hol e.

SectY:onSuptphteadrss mkirst or twiiam tiegtecti ng ¢$thoe DdiE t ur bi n

int. siglent.com 5
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Sectyi:®upports s &ltcherciarbg et od t he DeBfidit.Mddatelcyt itom t h
usesa balun to ipfefré rse mthibdhles-edh dIséd goah v erTshiiosn
section can perform tdamsiERP) dRAtcpbwer t specan:
usedf aasot BBt hecabt e to +tHhlwé et hrough

SectY:onSupports Ebhedemabhg ohet he DwBfidkitmueesg!| pasti m gt h
0SMA cachdnresdo most of the compliance test iten
can be fusetdbBtohecabte to tloé et hrough

Seotmd: Supports cemmohiesrw def -TL10 OtBPArSEEughs.SMA cabl e

Sectz:®@mpports skltherinred et nrd t he DFftditue eféryf dromt thh
common mmds gieosrf 100BASEabl e tie canskbenrused
Et hecabte to tHhioe et hrough

332 Frequency JemsverFtixrnt ur e

I n thansmitster tafonl BXSEnd 10WI0OMBASEder to get hi

accuracy, it i s Feegsaearcy Cesweidtioeatcuornev er TCLtkhe TX
(100BATSIE) or TX_TCLKZT215)( 1c0l 000cBkA o t h e DxlhTe t1o0 MiH z1 OcM Hozc
wil tcohaefch et ®xltOeMHza bscoku 1 mgouft Ohei | | as@rolpiet rary Wavef

Gener.atlor t hi st wialyedevleasgen chr oni zati o®sbeéetivaedopP&T
Arbitrary Waveform Generator

ThEreqguency tCestyv eifrstxesriu &wmg iL.re

Fi g8RErequency Converter test fixture

How t da hlesequency tCeomtyv eifrét xedrel saesh e be o :

Q) J6, J9: -OsS8bHEBrygBe connector s. I't is used to input
Frequency Conver tCnrc et etshta pfpilegyweut ser € o n,ntheec tlelD HL 3
and HLS5 will 1light wup.

(2) Connect GhelTIXDIUR (10DBASEr TXRGIMAKSElI)Jo theut

6 int . siglent.cor
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©)

“4)

®)

(6)

(7

8

©)

channdll (GH1) oronJRErGH2u)e ncy .CodNMhweenr ttehre j umper i s
J5(pinl,2), the CH2 with 50o0hm input impedance w
on J5(pin2,3), the CH1 with 10HBohm input i mpedanct
JICHRef er €Chnoekput SMA cdarmieaptubdr | mpfe dtamicei £ hgh 0k e |

i nsthaé |l j umper dto Bo%e( picmte ZaHA@ I intpauidgin so If P-p~23\Vi3p-p.

J2( CHRef erence Clock input): SMAce omfmetchios0,qchhpneé!
install the jJyYyhpger s&fl etctBé¢ cCaHmp | i t ude 4\oFP ~BnNnPVP si gt
J7: Fepetrcelnoccek frequency selection:

When the juaoampat!| 8 ( pi ninplug | afgrke guheency of CH1 or
66. 667 MHz.
When the jaoampat!| 8d ( pi ni R2pcultdfgrke gheency of CH1 or
125MHz.
J3AO M2l ock Out pllue : o @HpYetd a O et ,Hesut puwar e M celhited g e
Ovand. 3V(whOtpeonahti i on ) .
J1210Mz Clock2)OQluée padt p€H iS5mMpe,danoat pat square vol
OV and 3. 3V@ermhoat i on) .
The LEDsi amdarcadl | ows:

, HL5: | nputs up\p Inpdoiwceart i o n
, HL3rtheBvV totBaBY¥intdicmti on
HL1When the LED HL1 [l ights up, whi ch i ndicat

66. 66 7MHz to 10MHz to the output channels work

HL2When the2lLE®hHE up, which indicate&?2MHz freq

to 10MHz to the oweplbt channels work
S1IRes &wi t ch t htaote sad tl aamedf irggeur e PLL cthoi papoorokp. & hley b o a

Thepeci foEmegqowaeancy Conveirst Baddftaest fi xture

Tab32Speci fi Faegqaernocly Converter test fixture

|l nput Power characteri|Specification

I nput voltage 5V

Current consumption( ma/l0OmA

Connector TypB and-Clryepcee pt acl e
Clock input Characteri|Specification

Number of input <c¢cl ock 5

(Througlh uimmpet aJl5I t o s el

l nput connector S MA

I nput i mpedance CH1: 40k

(Througlh uimmet aJlI51 t o selCH2:950

l nput coupling AC

int . siglent.com 7
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CH1: 0.2V~3.3V

| npvuotl t age range CH2: - 0.4V~3. 3V

Supported input clock
(Througlh uimmet alJl7l t o s el

I nput duty cycl e 40 %~60%

66. 66 7MHz or 125MHz

Clock output Character|Specification

Number of output <cl ock|2

Outonnector S MA

Qut put i mpedance (LVCMAG(miny(t $p7pPs ( max)

3.3V(unterminated)
1. 65980 mi nat ed)

OQut put clock frequency/10MHz

Out put voltage range

OQut put cl ockOageirsm ntaitmeg <1lns

333 Aut omoEt WerAdetpt er

I n order to facilitate the use of c¢onnvadtedWfelt) Wi t h
Mi B0 ( Mol MIDRoskenbetrgedd t he Eauhteocnmoetipi [vieaensRtieg! ent al sc
provimeAutao ledthievialapter make cobOebhwethmreron ransmidgdter ur
DUTgnd t he OsciTlhleo sScMAp eharsn ebceteanr svthdered omoti ve Et
Adaprt eUser camreel ¢teémcdosnnefct ohe according toTheée t
Adapttceopemwdattedns t he i Eehemast Fi xRruegueanncdy Converter t
for AutbtmvodCoeapl itasadcne SDS7000A Oscill oscope

For otthhecirf f eredshefavail able adapters, you can al so

adaptteerdo the test

SOd | i3N®IOK 0 VAS

o I

PYNYPS
PP P

e

Fi g3BARut omoti ve Ethernet Adapter

8 int . siglent.cor
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4 Compliance Test Software

SigbenAtut orBd thievCeoentp | i lesApep !l | dat iaonsthd uedd oan | EEE802.
| EEE802. 3bp and& OFER Alpleica ibhtead Coaens| | Taens&tgp | i cati on

sof t war e cQsnctirlolltse ctahpece o mati cally perform the tests.
simplifies the measurement process, the test items
recordseatithe measurement resul t s, including the tes

wavefor ms.

SDS7000A [dArO®dWBiAtBEEsand 10MWICBABEI anxel Utelsénuser can se
the compl azroe dilemgtl y e €ompl i ance Preosttoc ol, Tsyepleec
I00BASEorl000BASEBnd cDODNtk activate the Compliance T
showrFiigMi.e The Compliance Test functiohedts @o¢ rfiidg d
Resul,t aRelport Setting

@ Utility

1,500u

H DCIM Timebase
1.00v/ 0.00e 500ns/¢
0.00V 100kpts  20.0GSa,

Fi gd4ist epd afummrchi ng Compliance Analysis Software

41 TedLonfigurati on

ClickiTregtorCwnfl gbring up the specific tBesgd2,enfigu
which is divided into six sSted uT dsats eSle Oat fiti lgeu rtee s t
Connediun TesaRas u.l t

0 SetWwPpovide the Rlecemdlla otnrsdSafvé or t he configurati on
For the -TQOBA®RBRI i ance tesvstdn&i gslesbrBECEBsIpseoc ipf o rcat i on

int. siglent.com 9



Aut omotive Ethernet CompliraMae@auaest Application

OpeAl | | ssrpeeeci f.i cati on

M Acquire M Trigger . Measure B4 Math 21 Analysis o & COMPLIANCE TEST|

Test Select

Run Test

Result

Rising

Fi gdRPEBest conifwi gumat i on

0 Test SelSedtect the itemsawho cthb oiwds igadB.ei n t hi s

D Display M Acquire  ® Trigger s e , y 2 . @ COMPLIANCE TEST
Compliance

Test Config

Test Select Configure ~ Connect
Test Flow

@ setwr w [7] O Transmitter Output Droop(96.5.4.1)
[¥] © Transmitter Output Droop(POS)
[v] © Transmitter it Droop(NEG)
v [0 Tn it Clock Frequ and Timing Jitt 96.5.4.5 and 96.5.4.3)
[4] © Transmit Clock Frequency(
(¥ i er Timing Jitter{M

@ Test Select

v |[v] X ( )(96.4.2 and 96.5.4.3)

@ configure i

[v1
[«/] © MDI Retum Loss(9
[] © MDI Mode Conversion Loss(9
v [4] © Transmitter P g : tput(S 4 and 96.5.6)
[v] © Transmitter Pow

IPiw: Teat [V] © Transmitter Differential Outps

1.50¢ 2,00¢

Timebase Trigger
0.00s 500ns/div Auto
100kpts ~ 20.0GSa/s Edge Rising

11
0.00v

Fi gd4BEest seéleemsti on window

U Confi:githree test i temMmestebeawieldl ilme hi ghlaibgeahrntdke dy dwn
can click the corresponding items to configure.
aver age ,nuwibsero wirksi igid-4d.e

10 int.siglent.co
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Test Config

Test Flow

Setup Test Select Configure Connect Run Test Result

w Basic Setting Transmitter Output Droop
@ General Setup Transmitter Output Droop
Transmit Clock Frequency and Timing Jitter # Differential Probe Single Ended

TX_TCLK Frequency and Timing Jitter(Slave) Please select the type of probe used to connect the DUT data
Transmitter Distortion signal to the oscilloscope.
Test Select

MDI Return Loss

MDI Mode Conversion Loss Sourcel

Transmitter Power Spectral Density c1

Configure Transmitter Peak Differential Output Please select the channel used for connecting the DUT data
signal to the oscilloscope.

Average

~ Connect 1

Please select the average number for Droop test.

Result

Fi gdA@onfiguration window

0 ConneTchitsaadi splays the connection diwhgrcdmowih imhe
Figdbef more than one item is selected sitnhuel t ane
first test item wild.|l be displayed. Fo,t htelme ao tnteavr
po-pp window wi /| appear at the end of the previolt

SMA Cable
Ethernet Cable
DUT
Figdb@onnection di aigm atmhai Gpnrmgetd t ab
int. siglent.com 11



Aut omotive Ethernet CompliraMae@auaest Application

0 Run TEebkeé:Run Test wi frd gwbiesBEthmwinandt oppti ons

are supported when meets test failures.

Test Config

Yot Eow elect Configure Connect Run Test Result

@ General Setup # Continue Stop

o Test Select

o Configure

Run Test

0 Result

Run Test

FigdbRun Test window

I n the foll owing test prpoowdsisd,owa@aornditrsg ttoo ctohmp | ped
test items are completed, the test result window wi
I f more thtaemoin®e delséctieds, i hfathevedaokt desferent

there wilulp bv aad opvohpe end of ttphreonpphtevc omse¢cteison met h
cur rteenstt i tdeérmebdfesaterrrunmne dafotuer changchgobhhenecior onmet

Run Tiestt hep pwipndow t o cromrti nue the test

42 Vi ew Test Resul ts

CliRksutla view the corresponding test results.

The upper half of the test results window contains

item, as well as wthhedpawdiigmMifeeshol ds,

The | ower half of the test result window is the co
are concerning in the upper half of the test resul
di splayed in the | owerthel piocturketwi séeewt hel dek ad
in a | arge viFedvwg,d4-Baes shown i n

12 int . siglent. con



CotdpliradaauTest

Aut omoti ve Ethernet

) Display 1M Acquire  ® Trigger Math
Pass Limit

Timing Jitter(M:
info only

=0.01U

TX_TCLK Freq lave
92.83; Value <=

TX_TCLK Timing Jitt e
2 Value <= 15mv

rber,with TX_TCLK;
info only, ref retum loss plot

MDI R ss
info only onversion

MDI Mode C
Details:Transmitter Output

142mV/ 1X 140mV/ 280mV,
1.42mV FULL 12.6mV 0.00V

Figdreéist of test result i

ANV

WA YAV

AN

403.47TeV 803,242mV 19,84740mV
10,9008 111308

880.620mV
5.136%
WOons  200ns/dv
20.00pts  10.0G58/3

=N
300mv/ X 300mV;/
0.00V FUL  0.00V

Fi gduBWaveform details

13
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Aut omotive Ethernet CompliraMae@auaest Application

43 Report Generation

Cl iRe&kport Setftiiilngin the test information, gred exgaltec
Preview ®epoview the generatedFirle@ oMan atge raslevitaenccte .t h
path to sSQaweo Clawek the test Figdgdfkets, as shown in

Not &hen saved in HTML &lWThlatf i lae fwilldlerbenglener at ed,
t he rteepnoermt di rectory, you need to copy both files t

File Manager
100BASE-T1 All Files (*)
> Il local Name A Size Type Date Modified
W SDS7404A_H12_AME:-- Folder 6 Feb 2024 11:---

B SDS7404A_H12 _AME--- 7.6 KB html File 6 Feb 2024 11:---

2 items

Save Save As New Dir New File  More Options

Figudyb@eneration of report settings

The test report includes a summary table ofthEl tes
det ai lisnplagdkes a screen shot of the d&dgduddiated test

14 int . siglent. cor



Aut omoti ve Ethernet CompliratMae@auTest

Automotive Ethernet 100base-T1 Compliance Test Reoprt

Overall Result:

lﬁ_‘-. 18 1510

Summary
I e | I i | CHTEER |
I T T | BT | TR |
Details
i
E
(=0
Euler N
Ciaint T
Fics Limit il (= 460
irin BED
Erxull
[
-
!
|
|
I
|
1
ek
A N
|
]
|
I
|
|
1
|
|
T I
i
I
|
|
|
T 4
|
|
|
|
I
I35 |
|
I
|
|
|
S I
i
|
|
I
|
| sy |
1
|
|
|
|
LTS LA 1{EL: 2 B U A
N el - T T HE
1x 1E6myy X aromys NG EOOns Zoons/dv gL ~LEEmY
FULL A.08mie FILL 17000 L Z0.0bps  10.DGSas WA L

Fi gdliB6Anxaeample of the test report

int . siglent.com 15



Aut omotive Ethernet CompliraMae@auaest Application

5 100BASE-T1 Compliance Tests
51 Tr ans mOuttpddrto ofpe st s

When test mode 1 i s enablfetds,y nibhoed sP H Yo FisllhGayt ehth.dtinyg nNs mi t

value of N shall be a minimum of p24 i oyYmigosleapenri a da
Thisequence is repeated continually. For exampl e, a
symbébkyg mbol period of 600 ns) would transmit a pat

dr om@asur ement .

A typutahveform of test mode Ri ¢dp¥%fl.d he DUT i s shown

N

N Symbol Period$

Droop = 100X(Va/Vu ) %

Figbtl®he output waveform of Test Mode 1

511 TesEhvironme@tmeantdi vi ty

A pair of SMA cables or an active differential pr okt
The conbeucstiiamogp a 5 MA o € @ibd eshdwm Gik/d he connection proc
as foll ows:

(1) Use two SMA cables with equal l ength tom ocYerneé otn
of the test fixture, anarsted etcwe di rBa tt bhateanhell s w
in the us®Conht grmafbace

2) Sol deEt hdneanbt e oft dRenDURe t.est fixture

(3) Acabl e tie cfaas tbemtuhseecda bttoe t o +tlwé et hr ough

16 int . siglent. con



Aut omotive Ethernet CoftdplrataauTest

) SIGLENT

SMA Cable
Ethernet Cable

DUT

FigBRP@onnection to the Oscilloscope by using a pai

The connect ao mcltyi fvieeir mqaitsi aslh epwip®BBE he connection pro

is as foll ows:

(1) Connenctacatiifvfeerenti al probe to Wbk theketteovinti ¥t d
th@scill osmpope channel whi ch if3o usoclkeacntneed a sn  tthhes
i ntesCaafi duwrme

(2) Sol deEt héeabt e of tHenDURetbe3IP fixture.

3 Ensure correct polarity of the probe head.

4 A cable tie fcant HEs huesceadb tteo t o thlwé et hr ough

int. siglent.com 17



Aut omotive Ethernet CompliraMae@auaest Application

\SIGLENT

—  Ethernet Cable $
— Il )— Differential Probe I
\_/
|
DUT
Figs6B€onnection to the Oscilloscope by using a Di

512 Test ocedur e

)
)
3
4

®)

(6)
(7

8

Configure dutep DHJIT mowde 1 signal

Sel dEEOrOPEN Al | d mencief i cati on f orf rSehetpcm.mpl i ance |
Sel @chtér ans mOuttpddrtoolpn Thet Stadalct

Set t he ympdaofiffeer ent i al-empdeod es mputi nagheéenaerku malger

in Cbhefiduwrmbe

Check the correctness of t Ceontnecétbenvironment set
ClkRun Test

I f the system i s not physically configured to pe
Connesttep to prompt you to change the physical C
these instrRweni Desst,t ocnl itcok resume the test run.

During t hGCsctielsltwisldidhput omatically verify whether f

on the confibgumnelkla el , if effecti vscsildmwaltbipse d
configure tder clogvelctt d rdAdptteurr ef itnhies hsiinggn atlh.e t est

will output .the test results

18
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Aut omotive Ethernet CoftdplrataauTest

513 Al gorithm

The transmittemeastupedoddbbyedtisi on O0HIGEBE 4St1d 802. 31
speci f,andtheeenoti on OABRIPWMAEST XLdeci ficami OREN. Al | i ar
Thpositive adcrdompgmddsvered with the i#irbisali ngeakdv a
val a&00ns after the idmiotsimhalVv &p éoeek | ess t han 45 %.
Th®scill bscgger sMotdlee 1Tesstgnaledmgaentidlel irmgiemdjge and de
the time where the peakpevaskbt tagtg etohcactu r s peedc iAfnidc tihnesnt
measures tattO0OOonstaffeer t he spaeacku.l adtlhded dWagso of p

Droop = 100 %I (Vd/Vpk)

Wher e Vpikniipteiagklh ¢ ev elafampd iizo sddiendg Vdmagnt hede of the
ab00ns af hepreiabkh el ev el

514 TesResulRéeser ence

The transmitter output dFiogpAeéest results are showr

& COMPLIANCE TEST|

FigbA®est results of transmitter output dr ooj

int. siglent.com 19



Aut omotive Ethernet CompliraMae@auaest Application

The details of tthreanemitt viae @®d ® { nu faerree dsghed)ivg 6-6. e

‘ o [
|
I
I
I
I
1
o — = - - [ e =
| .
I
|
I |
I
I
I
I
I
I
|
@ p.o0av } 4
C2 |
I
I
I
I
|
I
I
I
I
| |
I
I
I
,,,,,, ! I B
IPENISENESS A e L I - - -
I
1170 4
I
I
I
I
1 -1 -0 800u ; 0,000
+ ocso [ C1-C2 ey
1x 196mv/ 1X 192mv/ 390mVv/| 600ns. 200ns/div 1k -9.80mV
FULL 21.6mV FULL -34.6mvV 0.00V, 20.0kpts  10.0GSa/s AH EHE
FigbbWaveform detail s ofoopr tpeossti toifv et heed gter adnrs mi t t er

52 Tr ansG@hiotcFk equencyir andmilitmiedigt tTeers t
(Ma s tMeord)e

TeRseestsmeaasure the physical |l ayer transmit cl ock
when DUMask smeord e .
| @ hetsesst we nmealsurmeut wewveform of test model|lR2loévi omg t

| EEBEO2. 3bw and OPEN Alliance specificat itdba s ilot he tr
datsymbol s using?sMHzNIg0pkri é. 6666. 66 ®3MH2I ~ G\VBa.s& B
modehe Oscilloscope will measure the symbol rate atr

521 Test Environment and Connectivity

Test environment tamd sarmmnn edtoickn ffreergue e sayrseart d et rsaamser
ax<b. Te¥nhvironmé&ame ah>cvaipttye r

Theest envi rcoonmreentd tuiaonad gpabsMAodabl es Kkisg&he®wn i n
The test environmeoti mghadibofvikecénbhabypirogbBei s shov

20 int . siglent. con



Aut omotive Ethernet CoftdplrataauTest

522 Testocedur e

(1) Configure the DUT 2tso gomwatl put test mode
2) Sel d EtE&rOPEN Al Isipaenccief i cati on f or Stehetpmhm.mpl i ance |
(3 Sel ectTrememit Cl ock Fragsmhitimiemq daist)tdenr (T s t
Sel etcatbh .
(4 Setthe probe type (di fédrdedntimputpy obcedgd canghagel
number Gaonftihgewre
(5) Check the correctness of t enthetcétbenvironment set
6) Cl iRkn Test
M1 f the system is edtteophpeirtarmytbbeafigst, the ap

Connesttep to prompt you to change the physical (o
these instrRwen i Desst,t ocnl itcok resume the test run.

(8 During t hGsctielsltwisIld dgeet omati cally verify whether 1t
on the conffbgumoelea rDiJerl |, i f effecti VOscsildmwaltcbipe d

configure the correct triAdgenr If e nels hiEOs ddl doistecuorpee t

will output .the test results

523 Al gorithm

The trfamesagqueé ntcryamsnidi tnt af sj measenur ed aceacrt diomgodtto 5t He
| EEE Std s&Ckx.i¥hwtdhseomt i on OABR_&PMB8 TEKCO3specificati
OPEMNWI | i,antchee se s psepcectihfaypei e gy mmib ol transmi ssibherate
Physi cal Layer.

When test mode 2 is enabled, the PHY siH&lelp etartaerdd nyi f
on dhasnnel . The trangmintstmén tshalsly mbiorhes tfhheont a 66. 66
i n Mahsetteirmi ng mode.

Therefore, the measured data symbol rate to Test

freque nacsytnerd e M

Thesecti on3o96 .1 E.EE. Stsdp e8cOi 2f. sBcbvhseeot, i on OABR2®PMB8 T X _ 0

ECU specification sfpreamf@PENMaAl Iviheemce he DUT is in T
out RMSR IS, Root Mepint tSgu.armr@&l) XQiUve -jftioe ¢ er ef esrhemdde be
|l ess thanTrhd@dngpmi tter timing jitter measures the dat
2 signal onOtskké | MBeBromeei cally sel ect vacrkdh ec d pearl e st

it to the original signal to determine the time int

int. siglent.com 21
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Et hernet

ComdpliraMaaudaést

Application

524 Tet

Theransmit

) Display

M Acquire ™ Trigger

Result

Transmit Clock Frequency(Master)

itte

Current
Mean
Min

Margin

Result

The det ail

@ Utility ) Display i Acquire ™ Trigger

541751
470,

#583p

190mV/
7.60mV

190mv/
7.60mV|

Resul

s of

ts Reference

clockréansmumheyephtdtresul t §i gB-6.eshown

4GHz-12Bit SIGLE]

[ Measure M Math A6t Marmbiey | xeq

g Analysis

3 Cursors

Pass Limit
AHz <= Value < Hz

ansmitter Timing Jitter(Master)

Timebase
0.00s
20.0Mpts

Fi gb6Eest results of Test

= o > Mat s A4GHz-12Bit SIGLENT
4k Cursors [ Measure B Math & Analysis Apts Mooty LD

| 4

«

””[Mhm‘u..,...,....m e

%

Timebase
X 100us/div Stop.
20.0Mpts  20.0GSa/s Edge

-7.60mV
Rising

Timebase Trigger

0.00s
20.0Mpts

100us/div Stop
20.0GSa/s Edge

Figs7Waveform details for transmi

Mo d e

ttheanemitt waveti oenima ff Bivg b-7.e r

33.33240MHz

t

E COMPLIANCE TEST|

7.60mV
Rising

2

test

COMPLIANCE TEST|

16:25:08
2024/4'

7.60mV
Rising

22
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Aut omotive Ethernet CoftdplrataauTest

53 TXTCLR equenchy nmandidgt (Te s tSks a Mo d)e

TRsetestsmedaesure the physical |l ayer transmitrcl ock
when DUBI am@d&he DUT needs to spirgpivaitdec ofTmp |ITiCankce t es
The specification of | EEEsPBedid&d as 3riyavipbbodhbdrsttPddrys 96 . 5
shall be in the range of 66 2/3 MHzN100ppm.

Al t hough the | EEE Std 802. 3bow nsftoarnndeaw tde rdloitetsie tnDUW T sips
Sl ave mosdyembroalhe Sl ave mode shotuhMdadt®eHiYhewhisathei as 66
MH z

Section 96.5.4.3 of spkheif pEeEtithots80BRe 3RMS Ivavl ue of
TX_TCLK jitter r elraetfiewreentcee asrhaudnrj ibtet elreesds t han 0. 01
receiver is properly receiving the dat a.

531 Test Environment and Connectivity

According t20d fegtuiren 966. 5. 4. 3 ofspgeei fliEtEeEt tSa gt 8DRo U
connect the DUT( S| avMas )tewdtrthteh dd m&kb ePtatt tanfer P&r t ner a
DUT & n emad oper at i whisdloadvetsi igrb-B.eh® TX_TCLK ¢l oick of t
di r eccotnlnye t ¢ eidthmuntanm®$ ci | l.oscope

Digital Oscilloscope
or
Data Acquisition
module

TX_TCLK

Link Partner Device Under
Test

MASTER Link SLAVE
(Normal Operation)

Figure 96—-24—Setup for slave transmit timing jitter in normal mode

Fi gBBEest environmentf oarn dl Xc oTnOLekc twihveint yf he DUT is in SI

On SDA706teAst e nvi rcoonnnrmeenttolrXonnd CfLrKe qu e nc yt esntds tjtve dre r
DUT s SI amaedies s hdwmr Hib.re

int. siglent.com 23



Automotive Ethernet ColdpliraMae@audadst Application

SIGLENT

SMA Cable or Diff Probe

Ethernet Cable
TX_TCLK
|
Link
Link Partner (Normal Operation) | Device Under Test
(Master) (Slave)

FigbB@onnection whelXT $CLKEmMmede

532 Testocedur e

(1) Configure the DUTandi ®keWweas noestbhMast effilhienk bet ween
Link PartnernanogplRUBRtiinin

(2) Sel d EtE€peci fication for Stehetmm.mpl i ance test in

(B) Sel eciXtThhGZFKequency and dJlianlemg Thistt Sedlect

(4) Set the souyr cepaudadcawgpdeadage annudnbeedngeChef i g wlarbe

(5) Check the correctness of t Centhetcétbenvironment set

6) Cl iRkn Test

7 I'f the system is not physically configured to pe
Connesttep to prompt you to change the physical C
these instrRen i Desst,t ocnl itcok resume the test run.

(8 During t hGsctielsltwisldlhp®ut omati cally verify ewheentther 1
on the confibgumnelkla el , if effecti vscsildmwaltbipse d
configure the correct triAdgdenr Iféwnels hiOms gt & @ tousrceo ptel
will output .the test results

24 int . siglent. con
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533 Al gorithm

The trangmequency i s measured according to the sp
96. 5the5symbol trhosMabBéiesoms6r.&dt6e6 MHz N 100 ppm

Al though the I EEE Std 802. 3bw standard does not spe
Sl ave mode, the symbol frequency i nMaSltRedre, mwldiec s hios
6 G/sMHz .

The specification of | EBE 8§ ed ithédt@ah2 B\8Sovalye ofshe SLLAVEO N 9 6 .
TX_TCLK jitter relative to an unjittered reference shall be less than 0.01 Ul (Unit Interval) after the

receiver is properly receivingthedata. The TX_TChm&Kagun &XritTlCdiKme i nter val
(TYEh®scil |l ascomati cally selects the ideal referenc

signal to determine the time interval error.

534 TesResulRéeser ence

TheX_TCdIKock frequencyeasndr rteismilndgijgibtétdeesrhown i n

SIGLENT
C1) = B€

& COMPLIANCE TEST|

Figsaerest results of TX_TCLK frequency and ti mi

int. siglent.com 25



Automotive Ethernet ColdpliraMae@audadst Application

The details of thx¥_ TE@tlsiKmiwagv epfioertne hfbawe §-1L &

v | Histogram - TIE(F) ) &ia
Track - TIEF1) | #® Percent © Count A R
20427445 a0
3.2%.
2.4%.
BAs 4
1.6%.
L | o8
20572566
‘ -30572 56fs
40000us -200.00us 0.00s 200.00us 400.00us o
7 ‘ i | o 0.6ps] 2.9
E{!—‘ﬁ Timebase
mrfq 000s  100us/dv Stop 14.4mv
AL -14.4m! 20.0Mpts 20.06Sa/s Edge Rising
FigsldNaveform details for TX_TCLK timing jitte

54 Tr ans mbitstteorrTteis @ n

The trnadcemtortiacmr otr@s trsge cttd otnhaet 6 .1 E.EE. S tsdp e8cOi 2f,i 3chawt i o
and heecti on OABRS8BMASTXE®MU specificati onThér T OPEN
conti seodsmanil coolRD47 definaltigy minale® st mode 4. Se
96. S0UERE Std spEz.iFpwauMbsABde t o analyze transmis

541 Test Envigsaomdme&mtnnecti vity

The configuration of the St7r0DDsAmi ttescop&ivgbBi®Bon on
Si genttransmi tter di stortidnbittersdar ysu\Wawe tt ar poult®e nuesre:
di st usribgshagl t he DUT for distortion test.

Al ternativel y, diysotuotrctarmm nawlidd omnun t he di sturbing sign
restud tdet er mi neByc anhp Isie awnacyeurntcchaenc Ri g thierS igmegad do t he
transmitoertdsstorti

In order to i mpr otvreantshnei tatcecre sdaicsytyoorfit inoeniXd TCbhiKch bdek
configurkhdmbddXndA€aK t he DUT ctomm ntelcd oir g fJ UR foeeq we2n)c y
Convetrdsetr fitxe sutr efyi kthegener ate two identical 10MHz
bot h olIf0 MiHlze o©lud plut bneodadk cdthet ;external clock sour
Oscil |l amdopgene [Biysttuhribse cwaogw dkmaseyync hr o minoantgh®UWT,

26 int . siglent. con



Aut omotive Ethernet CoftdplrataauTest

Oscilppeas@obi trary Wavedaor mh eGeancelriad wed

Test Config

Test Flow

0 Setup

Test Select

Setup Test Select  Configure Connect Run Test Result

w Basic Setting Transmitter Distortion

# Differential Probe Single Ended

Please select the type of probe used to connect the DUT data
signal to the oscilloscope.

Transmitter Distortion

Sourcel
C1

Please select the channel used for connecting the DUT data

Configure f P C Dutput signal to the oscilloscope

¥ TX_TCLK

Use the frequency converter test fixture to generate two

Connect identical 10MHz clock signals from TX_TCLK,and connect the

Run Test

10MHz ¢ 0 the exte lock source ports of the
Oscilloscope and the Di r(When Disturber is used).

. Disturbing Signal Calibrate
Use disturbing signal for distortion test,it is necessary to

calibrate the disturbing signal before test(The disturbing signal
at DUT is 11.1111MHz,2.7Vp-p).

Figbié&he configuration of transmitter distorti

5411 Di sturSigmgdt h Cal i brati on

After chXeclkdlekgd®Di st ur bi ng iSt ghalnecessary to cali br e

before performing the transmnuvierrodnosotnianresaitdd ro nt @ st ,s |

i Fi gbLl8The cali brati dins tpurobciendgu rsei o noarl path is as fo

(1) The connectiForqhenwe ealnd vieedtereagqau i fponleind ws :s

1)

2)

3)

4)

5)

SupmDY5V powerFrteq utelme y tCeositv efrit>etrur e ctohnrnoeucgtho rJ 6
t hkL3 andEBLSiIi I L 1T ight wup

Connebe ®UX_TCLK to the J1(CH1) or F2€GH2nciynp
Convetrd ®tr flinxstawmfdimper DbDn2))5t(einel ect c6ABAnab th
(CH2 input i mpbehlams&alilsmbeOr 20,n8 pJ 5s(eplienct CH1 as t
changéll {(nput i mpeehdance is 10k

I npcubérke gueselcgct i othhe pjl lamper on nd7 (d@hitere®,n2p)u tt oc | o
frequency adf66TX 6T70MH<z .

Checkfrelge dachydi c MheHL 1 i ght sclupmetahhatf rtehceuency
conver si6on 6f6raoMiHizMHwo r k' s. wwhHHdnl i s of f, IiRLLmeans
chip not l ocked, you need tolmmddk awle tctoenrf i tgh
correct.nyon the conf i guwroataino nptrieke scdiu trt8dcmn or
poweap hfer equency &paivrert er

Connect J3(Clock OQOutput: CH1) and &dLlagXdrock Ou

int. siglent.com 27



Aut omotive Ethernet CompliraMae@auaest Application

porotish@sci | | as@rolpiet rary Wayv erfeosrpre cGeinveealay.or
6) Set the clodcPhedlt aplolpiet rary Wavetforemnx tGernrea la.t «
(2) Use seYonoAbeéeomdcttiheaTast Ftixtdia et he di catlurbiriartg os i
Theoncneoh i sas hfoavinl ows:
1) J5, J14 conmedtedrtde tidn0e=r mi nat or s
2) Conndadtt2and8 connectors ontot htewot eisntp ufti xcthuarnen e |
Oscill wbcopeare selected as the DUT's "&ource'’
Confi gdgwweth equal .l ength cabl es
3) Connect amé@l@ lBonnecttoersst ofnb xtthweoe out put channe
Di sturber
4) Set Dihset urobuetrput two si wetWwaveaessgmal amplitude
phase shift. The slilndMMavehi ¢l qlivebneoyfa ¢ctshiey t r an s
symbol rat e.
5) Sete tihnput I mpe&dandd bdfOgihE®s ci | | sabbpgavwot s nput
sigsnaanld measur & ptehaek pveaadkue of th€odif hedasttyah
t hceut pmpl iofudtehe Dnst Ur b epee apkelatkaegaed 3. f,Recor d
and save the Disturber setting for the foll owi
o
[TeiK]

Frequency
Converter

Rear Panel

Test Fixture

Rear Panel

Figbaiadali bration environment andpaomlhnection for di

28
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5412 Environment Setup for Transmitter Distortion Te

The transmitter distortion test can be performed w
test environment according to requirements. But yol
wi t hdoustt ur bi ng signal

A. With TX TCLKwc¢lhkdbck uarbd ng si gnal

The conmeictthi ofn X _ TCLKi shthuh gwisi gnalFiigd-Lt#¥hlmevnt e it pr oced
is shown as foll ows:

(1) Configur e dhtepedstdord e¢so4g n a l

2) The connectiForqhenhwe eaCrodc vieedterequi pment i s as f ol

1) Supply a DCS5¥Fpeweenty tChantvefritetrure through J6
the HL3 angwiHLI5 ILEDt up.

2y Connect &®h@XDUOTLK to the J1(CH1l) orFOeq@qCcCéel@dy i n
Convetregsetr fixture. I nsttablk) &oj smphect @apdddapi n
(CH2 input i mpedance is 500Rm)3;) Itmstsalllecd |jCHmhp a
changéll {(nput i mpedance is 10kohm).

3) Input clock frequency selection: pl ace the jum
frequehXyTOUK i s 66. 667 MHz.

4) Check the freqguency |l ock indicator: When HL1 |
conversion from 66.667MHz to 10MHz wor ks welll
chip is not | ocked, you need tJob camedc kJ 7whaerteh ecro
correctly or not. When ytohoeanc opnrfeisgsu rtalted oRie siest cB
powap hfer equency &paivrert er

5 Connect J3(Clock Output: CH1) and J12(Clock Ou
ports OsfcittH@sMdripiet rary Wav erfeospre cGeinveealayt.or

6) Set the clockssbutarlolpiet hary Wavetfmremnx tGernreala.t c

B On the $anWiodnthe A&EtbmoestveFi xture.i Fhascbahkow:

1) Sol der the cable ofYDOTtthe TRB3tor i x¢ atrieon

2) On the test fixture, use two SMA cabl es-)with e
connectorsYdm se&dt+i)o rcmc nkSs(eact¥.onmn

3) Connect the J15 and J16 conneocwtot scbanndédles ters
Di sturber, with the disturbing sine wave which

4 Connect the J5 and J1¥ odornrhecttoersst on xseiatei damo t

on Obeillwbicopeare sel elBobedclranndles DIUT t&e wuser
Con f i gtuarbe.
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DUT
[re]

SMA Cable
Ethernet Cable

[} Jumper

Converter

Frequency
Rear Panel

Test Fixture

Rear Panel

Figbtle&nvirosemeap for transmitter distortion tests by using

B. With TX_ _TCLK clock, without disturbing signal
(1) Configure the DUT to output Test Mode 4 signal

(2) The connectiForqhenweealod vieedterequi pment i s as f ol

1) Supply a DCS5VFpeweenty tCamtvefritetrure through J6
the HL3 and HLS5 LEDs wil/l l'ight up.

2) Connect &®8h&@XDUOTLK to the J1(CH1l) orFdeqCcéel2gyin
Convetrdfetrxtur e. Installl,2)j tmpesrlect IJEHRIi ms th
(CH2 input impedance is 5002hn8)); tlonssteallecta GHilmpa
channel (CH1 input impedance is 10kohm).

3) Input clock frequencyeseberciirbpinp] aretodohengum
frequency of TX_TCLK is 66.667MHz.

4) Check the freqguency |l ock indicator: When HL1 |
conversion from 66.667MHz to 10MHz wor ks welll
chpi i's not |l ocked, you need to check whether t
correctly or not. When the configuration is <co
power &peghency &Lpaivrert er

5) Connect J3(ClooklQutcd Otet pGHL) CH2) to the exter
of Odeill.oscope

6) Set the clockRssblutbecepeehral

3 On the ¥ettthbhe A&t bmdestveFi xture. The connection

1) Sol der the calR2l enofseBWT bthe TRst fixture.

2) Use two SMA cables with equal JHemognimetcd ocenma&cC IS
Yof the ttestt wo xtupet Osanhkewbcomeahe selected
DUTSoumwmclkannel s in t®e&€ons$ e gtuarbe.t er f ace
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General Purpose SMA Adoptor

Test Fixture

DUT

TX_TCLK

SMA Cable
Ethernet Cable
c Jumper

Frequency Converter

FigbfLlBEnvironment setup for transmitt ecrabdliesst o(rwiitohno ute sdi sbtyu rc
Theest environmenftorantdr acrosnmietctt @ ré& ndei gsut eonrctyi eOnodnt veebrtt ewri
an active di fbfuavi @& htoiual tphredbden at shhiwing BIS®& The test
procedure isheidci saor wiaoahpa&MAatby essi ng

Test Fixture

DUT

Frequency Converter

TX_TCLK

SMA Cable

Ethernet Cable
—(lD— Differential Probe
O Jumper

Fi gbfi&nvironmefndr stertaurpsmi tter distortion test by using a di
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542 Test procedure

(1) Configure the DUT 4tso gomwatl put test mode

2) Sel d EtE&rOPEN Al Isipaenccief i cati on f or Stehetpmhm.mpl i ance |

(3) Sel ecUrnashnei tDti st orint itohmest Stkedect

(4 Set the probe type (dehfledennipalkt ) prceclweat de o6 h avg fi ¢
di stur biinng GCshiegfniadl warbe

(5) Check the correctness of t Conthetcétbenvironment set

6) Cl iRkn Test

7 I'f the system is not physically configured to pe
Connesttep to prompt you to change the physical (o
these instrRwen i Dewstt,t ocnl itcok r esume the test run.

(8 During t hGsctielsltwisldlhpput omatically verify whether f
on the confibgumnelkla DJerl , i f effecti VOscsildmwaltcbipe d
configure tdher cloevelctt @ r ¢hAgfptteurr ef itthees bsQsgenel h.e s c o p e

will output. the test resul't

543 Al gori thm

The t rtaenrs miiits tiogdd ornd itreg tttd otnhad 6 .| E.E4A. S tsdp e8cOi 2f.i3cbhawt i o
antdhsecti on OABR8®PMB EXUOspecification from OPEN Al
The specifictahatOstshicd p@acs@folpiet rary Wav edroea ns yGeonherraan ioz
by he TX_TCLK cl.ockheofpetahke dOWBTt orti on is determined
out put ewistyhmbtoh rate c¢clock at an arbitrary phase
consecutive sampl e sprwiwutihh&VEAE LABd .cleRilkx. Bebavk di stortio
shall be |l ess than 15 mV

Al ternatively, you can run transmittetede sitidorrityi on t

fornf ormati aedpanmrpaisséet o det er mi ne .the compliance

544 Te KRe s uRetf er ence

Theransmittdresdi igselsoutyifo g 5-0 @
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t SIGLENT

= 143.8549M) COMPLIANCE TEST

rigge
162mV D0us/div Stop -3.08mv
0.00V 500kpts  10.0GSa/s Edge Rising 2

FigsLl@&ransmitter distortion test result

The details of theanemitt waradies Bd b ivig @i 8

Transmitter Distortion

16(mV)

14.5 - g
13- A
1151 i
10 - i

85- i

6.5 - -

0 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
I Peak Transimitter Distortion For All Phases

Limit Curve

Figsde8Vvaveform details for transmitter distorti
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55 Transmitter Power Spectral Density
Out put Test s

When test mode 5 is enaffeetww,dBlt hlen PHIIi § smd demdea poe
sequence of fiéar n®&rwhtdcdhd eassr e mapped t o s3 ghiascrdetvel d
transmi Thed the user can perform transmitter PSD ar
Not:eThere is no peak differenti al out put afepenrequi
Al |l i,anocnel y PSD test is required.

551 Test Enviro@Qaoemectaindi ty
5511 Usé h@sci |l | otsoc odpoe PSD and Peak Differential Outp

Test environmentbyandaindgo né ¢t b pmower spectral densit
di fferent estrseouthputs adielEbvi r on m&€nm e a h>cvhiatpyt e r

The test environment anmag&kAmdeacht!ieosn Fhsyy Buhsoiwing i n
Tk test environment andacdinfufeen é mtni dly RiIso BiBge ias s hov

5512 UseSmect Mmal ytzerdo PSD Test

A Spectrum Analyzer can be used todeneshsiudt)e( akbdi evan

hi gher measur ementi ntgec cQd@iclyl . Edo@mppme nné @agr eams hown i n

FigstLehe measurement procedure is as foll ows:

(1) Configure the DUT to output the Test Mode 5 signe

(2) Sol der the cable ofyDWTtthe TR3Itorn i xe awtrieon

3 Use a SMA cable to connectyohfethE2tecsnnécxomurents
port &petheum Analyzer.

(4 Use a USB cable to connedtsctihd bdEB pldo JtSBpabretv i @ re
t hpectrum Analyzer.

B) I'n the us®iestntelhehccteds ctind ,oscliorpeeh s mi tter Power S|
DensitynCdrhfei guwarbe Terlaincskmi tt er Powery Sp@pcetcrtalunmDens

Anal yzeConnect, th@&stcil |l wstbpeetect the Spectrum Al
status, i f the SpecttbhmnAnmnaly Mordeil s Ndentee otfe dS;pec't
appear, @sdi Itlhmiddpeaut omatically <carry out t he

(automatically sett&ngodel y. stipbpofobkl B8iwghgnts a |
setup:

- Measur emedBmUni

Frequency range: 1MHz to 200MHz,;
RBW1LOKkHz
VBW3OkHz
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(6)

- Det e®RMSbBr eArva;g e

- Frequency Seawkep ti me

On tOsei |l | 6Gbcbkre TesandRaohi dwlsén t lugp pampmdow appea
Th&®Oscill ws¢dbpeautomatically acquire the power S p

Spectrum Anal yzer afntderpltoh st tthheeo a@sapouiel, |tohsec otpees twirl:

USB Device Port

USB Host Port

Rear Panel

Spectrum Analyzer

DUT

SMA Cablc
Lthernet Cable
USB Cable

Figsdefrest enviroaompaettaod for PSD test by wusing a Spe

552 Test procedur e

)
)
3

4
®)

(6)
()

8

Configure the DUT 5tso gmwatl put test mode

Sel d EtEE&ErOPEN Al Isipaenccief i cati on f or Stehtetpclo.mpl i ance
Sel ectTr ahe mPotwesSp e c tDeanls i t e a Bidf f er @unttp lath Tlest

Sel etcatbh.

I f you select OPEN Alliance specification, only [
Set the probe type (déardfded einnp watl) ,prasvdewramee ,huammpriees |
and whether to use 8petheumM3IPChileyY 1 aresbet o

Check the correctness of t Co ntneetcétb envi r onment s et

Cl iRkn Test

I f the system is not physically configured to pe
Connesttep tpot pyrooun t o change the physical configur
these instrRen i Desst,t ocnl itcok resume the test run.
During t hGsctielsltwisldidhp®ut omatically verify whether f

on the domfilgunekannel , if effecti vscsildmwaltbipse d
configure the correct triAddgdenr If é nels hiOps gdei & @ tousrceo ptel

int .
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will output .the test results

I f you choose toAnatgirbheme8pacer uime transmitter p
th@scill wscbpeontrol the Spectrum analyzers to pe
curve according to &Gtnmeea sIpedcitenmitmpahat heet est resul

553 Al gorithm

(1) Tr ans rRiotwtear spectr al density (PSD)

Tr ans mRiotwtepe c tdreanlsP $Pi)s( speci fietdhacsectidof§y O&EE. &t d
802. 3pwci fiamdth'eenti on OABR4PMEBTECW specification
Al l i.ance

When DUT outputs Testr Modeami 6t esri'gnaPowdrheSpéeoectr al L
bet ween the upper and | ofveebB-BOunds specified in the

~633-15x20 dBavH: for 1MHz <f<20 MHz
- 20 !
e 8_317 f-2 ¥ < . 964
Upper BSD (/) = 64.8-3.7 x5~ dBm/Hz for 20MHz <f<40 MHz (96-4)
~68.5-3.0x 220 aBwvmz for 40 MHz <f<57 MHz
-76.5 dBm/Hz= for 5TMHz <f<200 MHz
709-49 x% dBavHz for 1MHz <f<20MHz
Lower PSD (f) = 2 (96-3)
—?5.8—13.4xf:a dBm/Hz for 20 MHz <f<40 MHz
where
Upper PSD{f) 15 the upper limit of the PSD of the transmitted signal frequency f
Lower PSD(f) 15 the lower limit of the PSD of the transmitted signal frequency f
f 15 the frequency in MHz
'5"} T T T T T T T T T
1 R R R R EE s SEEEE
----- R LEEE T EEE T T PE TS PR PR PP EEPRE
Y e N RSN S RN SRS NS S
‘E i i i [ i i T
o ] T S T A — L Y I —
E L L L Il 1 1
o : : : : I :
w I e e e e e
o ' ' ' '
e e e e T B
-----
_____ T SO SR SR S
80 100 120 140 160 180 200
Frequency (MHz)
Figure 96-25—P35D upper and lower limits
Fi @82 OPSD upper and | ower | imits
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(2 Peak differential out put

The sectbomn POBEB. Stsdp e8cOi2f S ckawt it oD®T ODhaAPputt sMoidgn &
when measur evdt ewintihn altGroamgimi her ent i al signal at MDI
Vol t -tpgeeadkk .

554 TesResulRéber ence

The test results for the transmitter power Bpectra
Figbl2éand the waveform details for t he tr &ngmnirtet er
522 theldetfa@ar peak differmremgtsiedl out put is shown in

SIGLENT

C1) = 12.91113MHz B COMPLIANCE TEST|

Figs2&8SD and peak di f freersewunlttisal output test
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Transmitter Power Spectral Density

-60(dBm)

PP Yo,

-70

1MHz 200MHz
N Z = 1000
I Limit Curve
Average 4/4

Figseaetails of transmitted power spectral densi

Figse@etails of peak differential output test
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56 MDRet ultoms $e st

Theect9ieomoR. LEEE Stsdp e8cOi 2f. R3obevhseeont,i on OABRS5S5d®PMB8 TX 0
ECU specificati onshpeywimfa®@REN dolilnigancee MDher ®UTr mub 0 s
be confiSjavedabdenot tranygmbsptl hddDyr etteusrte hshbbsbe with

the specification.

561 Test Environment and Connectivity

The VNA needs to be rcuannibidktertdeubef bosest hest .

56.1.1 VNAal i brati on

Steps for VN/Aecadloalmredtoil d o wiss

(1) Sel d EtE&rOPEN Al Isipaenccief i cati on f or Steheiplm.mpl i ance |

2) Use a USB cable to conneditsctiHd bdEBD pldo JISBp Dretvi @ re
t he VNA.

3 Use two SMA cables with equal |l ength tal icomateicdn
Kit .
I'n the us&rTeisnt esrefadbaca@s ctihlel ,o scIbipek Ret ur.n ILnho stsh e
Confi dwrme Ccolnincekct,t T@sdi | |l wskbpdetect the VNA conn

the VNA is detected, then the Mod&®IlscNbhmevs ©d p eV N/
automatically carry out the VNA sett i®&n gno(dedt)a mathie
foll owing isefaupist of VNA

- Measurement: (Redlurn Loss

- Start friRguebBbEEB ecl f)i,cMM.28pre n Alslpieacnicfgi cati on

- Stop fredWHeh & sEp e6¢6i f)i,GHLEOppenn Alslpieacnicfgi cat i on

- Sweep type: Logarithmic

- Sweep plo6lnt s:

- Output -poavBm(, miOndBm ( Recommended)

- I F Bandwi dt h: 100Hz

- Logic port impedank@®Ogi fferential mo de:
- Logic port impedanqgqe common mode: 25
- Smooftthncti on is deactivated

4 I'nhhe€onfigeMBl Ret ur, ntsldoes smeasur ¢ mBeanltancyepde Measur e
(5) Set the calibrati baOppeanr, ameotaedr,s SohfaratINiAbmr dat T horno u g h
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USB Device Port

SMA Cable

Ethemet Cable
USB Cable

Vector Network Analyzer

USB Host Port

Calibration Kit

Fi gbR2dali bration envir onumseiBtgl famrc erdde tMerars ulr @s sneliyhod

The user can al so usepea fsoirkhplttehtepontl aos EYNASGR T €

MD I Ret ur,n sledsst he meas B-peernemst Thegpesdéom® makd t o

1 00tqr a n xaidtaip®@ref or e performi ngesNMDI trhet WNMA Inesdfle t o b

calibration envi#®Fiogssént i s shown in
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Rear Panel

SMA Cable

Ethernet Cable
USB Cable

Calibration Kit

FigbeBalibration envir onumseiBtgaframsr ented hrodl oss by

56.1.2 Test Environment f oTre sMD | Return Loss

The test envi MDhmé mtr bfyubso snsgh ebal anc e dnenehsosdu sdmevmt i n

Figb26The test procedure is as foll ows:

(1) The DUT must be set to Slave Mode of operation at

(2 Use two SMA cables with esqtuaploilnetnsgtJnl @+o0) SYaowmidniedcdt( t
the test fixtur e, and to two ports on the VNA whi

3 Sol der the cable ofYDOTtthe TRB3tor i xd¢ atrieon

4 Use a USB cable to connedtsctiHd mdIBhmeolsSIB poervti coen p
t he VNA.

B) I n Cbheaefi guMRlI Returnslkdass he measBRaleanemndd t Mpas uroe

6) On tOsei |l |l Escbre Testheck the correctness of the t
bef el éRlkkn Twlsdn t hwep pwipndow aPpeadd osTheoaut omatic

int. siglent.com 41
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acquire the return | oss data tested by the VNA ai

Not:ePl ease ensure the cable from DUT to thlei gwer i s

measur eamecrutrraecsyjl ts.

Rear Panel

SMA Cable
Cthernet Cable
USB Cable

Vector Network Analyzer

USB Host Port

DUT

f

Figs2e&€onnection for MDI return | oss by using bal an

The test environment forStpar MDet red uir nF id pp&EB& biyn us |
The test procedure is as foll ows:
(1) The DUT must be set to Slave Mode of operation ar
(2) Usen8MA cabl e t o Adoampnteocrt whi ch has the function of
1 0Wto50W,andonport on theéeés¥NAcwkidcfi or measur ement .
3 Use a USB cable to connect the USB Host port on
t he VNA
4 I'n Cbefi guMRl Returnslkdsds he measS$pagmenst type to
(5) On the Oscil RoecopaetdCkhekk the correctness of th
beforeRuwnd i T&kbén t khep pdppndow appears. The Oscill os

acquire the return | oss data tested by the VNA ai

42 int . siglent.cor



Au

tomotive Ethernet CombplkiradlaauTest

Not 1l eas

measur ement

DUT

e

ensure the Adbpeefraosms DTt tastpeget bhieghe

accuracy r

SMA Cable

Ethernet Cable
USB Cable

esul ts.

Rear Panel

Vector Network Analyzer

USB Host Port

FigsR@&onnection

for MDI -patamet ¢osmetblyodsi ng S

56.2 Test procedure

(1) The DUT must be set toaBbmvet Modeaawdtast symbol :

2) Sel d EtE&ErOPEN Al Isipaenccief i ¢ &atei mlwind ma eSdtewsmbi n

(3) Sel avdt Ret urlinn Lfokssst Stakct

4 I'n tChefi guarbeg @dnncekct,t heestOsci | | oscope cwinlnle cd e toenc t
status, if the VNA is detected, then the Model N ¢

B5) in Cbefidwhbe 8Bal aoted MeSmuraans

6) Check the correctness of t h@onneeicta beTnhvei r\oNAnesnh o uslec
finicecdaleidbrating before doing the MDI return | oss

(7) Cl iRkn Test

@8 I'f the system is not physically configured to pe
Connesttep to prompt you to change the physical C

int .

siglent.
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these instrRwemi Dest,t ocnl itcok r esume the test run.

(9 During the test, t he Oscadtlro®Atoleepwir If MWD lenurt ent@@rt m c
| omseasumrent s and pl ot theVbiBr measaudamdinog ttpautt Heh e
resul t.

563 Al gorithm

Section 96.8.2.1 of spkbei t EEEt iSO 809&@. Sbwti on OABR_

Alliance TC8 ECU ssppegcriiifd i MOalh éroentsubrort RIL) s haltlt eme e thao
the foli owirefgal |l frequencies( wWirtohmi 10pOdMiia e¢ enii popna MH z
all times when the PHY is transmitting data or cont

a MDI retehpopul ds b é hsamad Bt dddr eqyc r aonfgddlz 3tOoMH z
a MDI return |l oss sKoau®@60Il be gd aithHfed @)tureanrc y3 Mt ge of
t 6 MHz .

Not ¢or QGpheen Al |l i ance TC8 ECU speci fMDlradti womhekshses fr e
from 300kHz to 1GHz, whileohkpgoeéencegdr &ndddzdaf MHE e t K

564 Te Re s uRetf er ence

According to | Elt€ tspetci féesalti oaf sthloaFNighb-2r8e tTuhren | o

wavefor madehawr sigm-2 8

Details:MDI Return Loss

Figbp8lest result of abeomMbDingetarnEEBSsSspeci ficatio
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MDI Return Loss

20(dB)

10 -

10 - |

-20 -

30 - S et

40 -

-50 -

1MHz 10M 66MHz
7 = 100Q

Bl [imit Curve

FigseeVaveform details odctchrdiMDy rtetUEBE|l @sgsci ficati

According to Open Anlel itaenscte rsepseuclitf iocfa ttihce iMPDB-8 & et ur n

The waveform detRiig®&®B&are shown in

SIGLENT
(“,‘ y # COMPLIANCE TEST|

0.00¢
Rising

FighbBerest result of dabeomMDilingetar@pémsAl |l i ance speci
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MDI Return Loss

20(dB)

10 -

10 - L

20 L - |
30| S~ L [ ]t
40 -

-50 -

300kHz iMm 10M 100M 1GHz
N7 - 1000

M Limit Curve

FigsBaWaveform dédeaiMD$ o&dawomdilmmgsto Open Alliance spec

57 MDMod€onver §Epes Test s

Section 96.8. 2.2 ofspehcei flabBckiEtstiSowatd'i CBABR. FPoMA _ T X _06: Ch
MD | Mode ConveT€8PEN &Afl | t hac eEt AwetrioCddt t T evr et Speci fic
specify that t he MDI mo de ctomareg rwiitdtrhe Wlidgddancé Sdc 11)
t er mi hsahtailoon be wiathianl It htei hasmiwhsen t he PHY is transnm
When doing the MDI omsdd esdnvearhei ®UT must be config

transmit any test symbol s

571 Test Environment and Connectivity

The VNA needs to beugai i Mpiamed ebefooawe.r si on | oss tes

5711 VNA Cal i bration

The VNA calibrati ®®Ldamrb&OLRedal hdrati on met hod.

very high prebtesipwmo tbeldRduscealti brati on method does n
par ameotitehrea | i bkiat j oand al | the error items im the e
figured out stihmwpdueghc othhnreecet i on met hods. TRL cal i br af
straight threugmeocali be&dtiechi on calibration kit (O
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transmi sThooughn&€RL cal i bmeaatsiuorne rmeentth oedr,r otrhedue t o t

be

mini mi zed.

Not el:f the LINE standard of appropriate | ength or |
maybuesed instead Thfe tMAGCHI Nt andard may be defined
transomi slsiine -PRrasw aeflect termi.nation, such as a |

Ca

i s

i bration environment andikFcgbhB8estepsn for WNA ¢al i

performed as foll ows:

1) Sel d EtE&rOPEN Al Isipaenccief i cati on f or Stehetpmhm.mpl i ance |
(2) Use a USB cable to connedtsctihd o4EB pldodto pgdhret USB

t he VNA.

3 Use two SMA cables with equal l ength to connect
Kit .

@4 I'n the us@@imesnt Stedmcef the OsbdDMobdec €p a yleadss ok
I n Chagfurteab, MDIi dwode Conver€bDDnebbddThestOsci |l |l osco
wi || detect the VNA connection status, if the VN
appear, and the Oscilloscope will audatoincaalilcyal d g/t t
only suppar tnso dsilg)l.e nfthe foll owing is a |Iist of VN
- Measurement:” ReX*lurn Loss
- Start frequency: 1MHz (|1 EEE specification), 0.3

Stop frequency: 66MHz (| EEAIl Isiparcddicm@med¢iomni) ¢ atliGd
Sweep type: Logarithmic

Sweep plo6nt s:

OQut put -poavBm(miMRgc ommended)

I F Bandwi dt h: 100Hz

Logic port impedank®0gi fferenti al mode:
Logic port impedanqgqe common mode: 25
Smooth function is deactivated

(5) Set wahéebration parameters of VNA for Owéenh Lbaed,
SOLT or SOLR caliBefhitéeon, méeéhhodghorLine calibratd.i

met hod

int .
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SMA Cable

Ethemet Cable
USB Cable

Vector Network Analyzer

USB Host Port

Calibration Kit

FigbB&Calriah i on environment for return | oss by using

5712 TeshvironfmemtMDI Mode Conversion Loss Test

Testnvi ronment andMDco nmmoedcet i coonn vieolirsi rh dAwogs BBEITd et

procedure for moaas  croinvgerdblas f okbkows:

(1) The DUT must be set to Slave Mode of operation

B

al

(2 Use two SMA cabl es owicomnegual hleen @ts)h opno isketacst i Joln( + )

the test fixture, and to two ports on the VNA whi

3 Sol der the cable ofYDOTtthe TRB3tor i x¢ atrieon

(4 Use a USB cabl e to conntelceg Q@shcei IUSMBs cHopset tpoo rtth eo nU €

t he VNA.
(5) On the Oscil RoacopetdCkthekk the correctness of
beforeRuwd i T&kbén t hhuep pdpndow appears. The Oscil

t

h

0sS

acqui modebever sidan al ae®ested by the VNA and plots

test resul t.

Not ¢l ease ensure the cable from DUT to the TP2
measurement accuracy results.
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Rear Panel

SMA Cable
Cthernet Cable
UUSB Cable

Vector Network Analyzer
USB Host Port

DUT

FigbB&8lest environment and connection for MDI mode c

572 Test procedure

)
)
3
4

®)
(6)

()

8

The DUT must be set to Sl ave Mode and not transmi
Sel d EtEEErOPEN Al Isipaenccief i ¢ &tei mlwind ncd eSdtelspabi n
Sel ecMDt hMode ConvelrrsiflomstL oStesd e c t

I n tChefi guarbe @dnmncekct,t hestOscil |l oscope will detect
status, if the VNA is detected, rthen the Model N ¢
Check the correctness of t h@Gonneetctabe nviheo YVINAN ts ho &

finished calibrati mgpdieetonbedsi ngst he MDI

Cl iRkn Test

I f the system is not physically caanfoinrguwridd tretpe
Connesttep to prompt you to change the physical C
these instrRen i Desst,t ocnl itcok resume the test run.
During the test, the Osacdrdtlroslc opplee WINA tam dpenaft o rc

convel ®isen measurements and plot the curve accord

output the test results.

int .
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573 Al gor it hm

The MDI mode conversion | oss test has two specifice

(1)  EEE St d-280018.ecbiw i cati on

Section 96.8.2.2 of the | EEEi eSsthaat 8lathe3rwnespesi binc

(Sdc11) of the PHY measulrestdt eartt hteMDdlri milatas | dbedoarme d lolr

frequencies frBHHMzl MHz to 200

0 MDI retuonldobdse shi®ldBematt hamguency 3Mdnge of 1MHz

it MDI return | oss s hox0d |oe 1sania If1BeBry tehna@MH z 2t0de o f
MHz .

(2) Open Al |l iEBQW es pleCBi fi cati on

Theecsti on OABR_PMA_TX_05 of Open Addsedcainfciee sT Ct8h a&@C Ut h
conversion LCL (Sdc1l1l) of the mMHY thaahseu rleidmiatt dMDOIli n
bel ow for all frequencies from 1 MHz to 200 MHz.

0 MDI return |somsasl IsehBdutiBdaatte f r equency2dMédzge of 1MHz
i MDI return | oss s h@®2l0d |ed PPniaalt] e rr etqghudedldy 10 B nge o

MHz .

it MDI return | oss sh@#0dl bgllogohna lalt e rtelmakhMHyz rtam g e
20 MH z .
0

fiMHiz  TCL [dB]

-10 1 - 60 i
= ) -60 i
———————— 100 -47

200 -37

,,,,,

_____

__________________

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

1 10 100 1000
[MHZ]

Fi g5Bd&IDI mode conversion |l oss threshold for ECU on
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574 TeRes wIRéEf er ence

The test r esmoldte ocfo ntvheawsMDbinl EBE s 9 pse csihfdiwagadiBio nT h e

waveform detaiRFisg@mB& shown in

SIGLENT

@ Utility splay i Acquire $ Cursors & Analysis o 2 B & COMPLIANCE TEST|

MDI Mode Cot

i ke b
| “‘ﬂl\‘l‘yﬁlﬁv'l e

FigbBBlest result of the MDI mode conversion | oss wi

MDI Mode Conversion Loss

-20(dB)

-30.783 -

.41.566 |

52.349 W
-63.132 - -1} |!

I [

il

-95.481 -

—

1MHz 10M 100M 200MHz
N7 = 1000

Il Limit Curve

FigsBeNaveform details of the MDI mode conversion | os
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The test r esmoldte ocfo ntvheaw sNTOBI8 EsOpsesc i fii £ ags h Gw iy 548 E

The waveform detRiig®&®B8&re shown in

) COMPLIANCE TEST|

Test name Valu Margin Pass Limit

‘ M hw” J"‘rﬂww”r N 41‘ ‘T'\-;‘ Iy

Timebase er c1e &5
0.00s 500ns/ 0.00V  10:14:03
100kpts  20.0GSa/s Edge Rising 2024/4/11

FigbB@&est result of the MDI mode conversion | oss wit

MDI Mode Conversion Loss

-20(dB)

-30.838 -

-41.676 - A

-52.515 - J

-63.353 - R

A Wi }1\* w 1
.74.191r ‘) hIJ'l] llﬂj"vl.[‘! H‘ | ’ M W
-85.029 - ‘u t » ‘(Iz q ‘: " Jl ‘

-95.867 -
300kHz 1M 10M 100M 1GHz
N7 - 100Q
Hl Limit Curve
Figs6B8Vaveform details of the MDI mode conversion | oss
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58 MDI Common ModelreBmi ssi on

According to the " OABR_PMA_TXO07: Check MDI Common

"OPEN Al |l i anckt hreuBE®@UnoT e svie Sp,a¢ dief iDAJAIt iisn"ooonffegut ed
Mode sibgnaand the MDI common mode emission shoul d
t er misnoant otMibe i ntaenrdf atcees ar ma xeedi ed Oign t het @ MBMHZ

frequremrcge.

581 Test Environment and Connectivity

For the MDI commohnesmbdat &t ws whecrthpairredsaml| | oscope
(showriigb-B® or cd ramal yszheorwrHi igb-4 §t o do .t he test

Not eAny ot her test fixture/adapter can also be used
t hleEEIEO O Basle EMC Test Specifications for Transceiver

5811 Use Oé$eil | ofsocropvDl Common Mode Emi ssion Test
UsiamPscill becochpbrimonode emi ssi on FeégtB-BieFEhes hoeovmneé ot i o
is as foll ows:

(1) Sol der the cable ofzDWTtthe TRbtordixdatrieon

2) Use one SMA cable to comnthhe¢e thet dBexiompmpetctohann
Oscill owhéeame i s sel edBoeuddcdesa ntnled DWT t h@& Caursfeirg urnet er
tab.

Not ¢l ease ensure the cabile d3 osnh®UIT ao phesiThl e, w

accuracy measur ement results.

int. siglent.com 53



Aut omotive Ethernet CompliraMae@auaest Application

DUT |
SMA Cable
Ethernet Cable
FigsBe&onnection for MDI common mode emission test by

5812 Use tpheec tSAmanl yfzemr MDI Common Mode Emission Test

A Spectrum Analyzer can be used to run the eMDI cor

measurement accuracy compacednféeamr it MiBel Ccsocmnhd no sMoodee e

test i sFshgé&wl iTMmeeasur ement pPpsodedlmoesi s

(1) Sol der the cable ofzDWTtthe TRbtornd i xd atrieon

2) Use a USB cable to conneditsctiHd bdEBD pldo JISBp Dretvi @ re
the Spectrum Analyzer.

3) Use a SMA cable to connectz athet B8 tctom tnteHcat oRr i roleN PsL
port on the Spectrum Analyzer.

4 I'n the us®Tes$nt Stedfm cdefs cti Hd ,0 sccMbdcek Co mmon Mode Emi ss
I n tCoenf i gtuabe, MDI cRommon Mode->Bmessraom Analyzer
Connect ,tThe@&stci lpews €tdb detect the Spectrum Analyzert

Spectrum Analyzer is detected, then the Model Nar
Oscill wstbpautomatically carry out the Spectrum
onbywpport& Snogllednt. The following is a |list of Sp
- Measurement Unit: dBuV

- Frequency range: 1MHz to 200MHz
- RBW: 10kHz

- VBWEB @ Hz

- Det ecdtosri Reé ale

- Frequency SQ2d®p ti me:
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- Preamp: On

Not €l ease ensur e DlhTe tcoa btlhee fTrPolm i s as short as pos

accuracy measur ement resul ts.

USB Device Port

Rear Pancl

Spectrum Analyzer

ST e
S - |

DUT |
SMA Cable " - :
Cthernet Cable
USB Cable
FigsdAeConnection for MDI common mode emission test by

582 Test procedure

(1) Conf itghuer eDUT t o output test mode 5 signal

(2) Sel eOPtEN Al Isipaenccief i cati on f or Stehtetpl.mpl i ance test

(3) Sel ecMDt h€ommon Model nEnflibsssti oSted le.ct

4 Sel eeOsthl |l oecDmpect rum Anml|lgkkefri gwebad set t he pas
fail limit, the default | imit for MDI common mod:¢

(5) Check the correctness of t Centhetcétbenvironment set

6) Cl iRkn Test

M I'f the system is not physi calel yapgpdnfciaguroend wtid | pa

Connesttep to prompt you to change the physical C
these instrRweni Desst,t ocnl itcok resume the test run.

8 During ifleutebbose Osci Usboeclkkpetelst, then will Osci
automatically verify whether the correitoumwest si
channel, i f effective signal is detected, the Os:
captur e tAHear sfiigmiasés tn@s d¢tilhlel oscope will .output the

I f you choose to use the SpbbtroomApal mpdes emo s B¢

the Oscilloscope will control the Spectrum anal y:
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cuve according to the Spectrum analyzers' measur ¢

583 Al gorithm

According to the section "OABR_PMA_TXQ h'eE@GPttTkastof
Specification", in the frequencyd rédreo mmbn 1 MEHde20
emi ssion is 24dBuV. Whmins #ihend tce mhdh idsBdlé/dean ttthaen t 24
passes.

584 TeResuRetf er ence
The test r eswlmmonf ntohdee iMDE b Fivagmd#d®E The waveform det

showriigm-4 2

SIGLENT
f(C1) = 94.37823kHz

5 COMPLIANCE TEST

FigbdéTest result of the MDI common mode emissi
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40(dBuV) [ I [ [ !

30 - -

ol bl N J | P dihing o
~on b AL A, |.frp_r,n-.) ikl b\ PPN, e

e

10 - ]
-20 - i

30 ]

' ]
1MHz 100.5MHz 200MHz
B Common Mode Emission

I Limit Curve
Average 16/16

FigbAdNaveform details of the MDI common mode emi
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6 1000BASE-T1 Compliance Tests

6.1 TX TCLK125 Frequelnecsyt sand Jitter

Accor dbencgt Btdon 5f 2 | EEE Stsdh e&d X,.i Xapteinont he DUT is in te
PHY shall provide access t o a frequency reduced
TX_TCLKhZTS 125MHz testxthotkegeenog di vi detdi meesr si 0|
the transmitted symbol s.

Th8ection 9I7TEBE 3Sted o9p@2.i I bpadii foines the symbol trans
Mas tPeHY shall be within the Froangeheofcompd Mankle0 OPpHYm
transmit rate is 750 MHz N 100 ppm, so 1/6 of the s
showlddn the range of 125 MHz N 100 ppm.

The Section 97.5.3.3 of |sEpEeEc iSftide s8f0t2h B3ebvpd MsupgeChi K 1i 2c5a t

6.1.1 TesEtnvi ronment and Connectivity

According to-3tihne Skeicguroenl ®FE 5S5t2d 49 ®Z.i 3w achlboawn

i ki gbhd,e connect the DUT twhehliLnkhki Pavpnket ween DUT
two PHYs have establishedthepilioknasdtattube i EXSEBCL K bz
of the DUT ddsrcedtllby ctopfetegtheency and jittMastahren t h
Sl ave mode.

Digital Scope /
Capturing Device

F

TX_TCLK125

Link Partner DUT

Figure 97-31—Transmitter test fixture 3 for MASTER and SLAVE
clock jitter measurement

Fi g6LEX_TCLKIr2Huency and | istt mgMamdaavd r Srineednet

The conpecSD8AO0O00A i &itgled esvamacte di atsdifer equency and |
ot heX _TCLKIE2hW®RUT pl easdimgdRer t o
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SMA Cable or Diff Probe
Ethernet Cable
TX_TCLK
|
Link
. (Normal Operation) .
Link Partner Device Under Test

Fi g6PEX_TCLK125 frequency asnedt fugita ¢ taenrd m& & a voene nBoldE7 0 0 0 A

6.1.2 Test Procedur e

(1) Configure the DUT 1o gpHalputetebat mbde | ink bet we
Partner is in nor mal operation.

2) Sel ecT Xt MELK125 FrequehmyTaemtd Stdkl.et

(3) Set stcherce .chianpet i mpedmaunnclkeerecagmer dpendpaast helte
Confi dwrme

(4 Check the correctness of t e nthescdtbenvi ronment set

B) Cl iRkn Test

@6 I'f the system is not physically configured to pe
Connestteprtoonpt you to change the physical config
these instrRweni Desst,t ocnl itcok resume the test run.

(7) During the test, the Oscilloscope will automatica
on the confibgumnelkla DUl i f effective signal i s d
configure the correct triAdgenr Ifé nels bt gt & @ tousrceo ptel
will output .the test results
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6.1.3 Al gor it hm

Test Mode 1 enfabé @se ntepgntianmg Maoidttderwdl a®vre ansmi tters. Co
Ma s taenrdl &S @ ansmi tters over a | i nikmisnegg meinttt. e rT hies t ma
capt urhiengr X_TCLK125 waWaesftaarrdns Sdiarvfdi ogtulr at i ons.
Section 97.5. 3.6 ofsptehcea fis EmE i tindd s8Q2had3bp he compl i al
a symbol transmission rate of 750 MHz N 100 ppm.
Section 97.5.2 of the |1 EEE Std &@2. T3bspto dskh e ctihfei c a't
1000BA3EPHY shall provide access to a frequency r ec
OIMX_ _TCLK125. This 125 MHz test deldocvkerisds omne fs iTxXXt H
ti medrtamesmi tted symbol s.

Secti on3097 .t5h.e3.1 EEE Std 802. 3tblpatd hfee ic foimp &wlaenm tPheY ¢ i
DUT iMasitmorde, the RMS value of the TX_ _TCLK128& jitt
shall be | ess thanpedakpsv,alammed dfhet hpee ajki tter rel ative
be |l ess than 50 psSl aweemotdkeke DUE RMSi wmalue of the T
to an unjittered r efledr epnsc, e asnhtlagtdladb gqveldekses d fh atnhe it
an unjittered reference shall be I ess than 100 ps.

6.14 Test Results Reference

The tesstofr aelTtARK requency aa®ldo wrFt tgebs83.e The wavefor

details aFéeg$Hewn in

& COMPLIANCE TEST|

Timebase
0.00s 100y
20.0Mpts  20.0¢

Fi g6-BEest goefs TKteTCLK125 frequency and jitter
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Figé6AWaveform details of the TX_TCLK125 jittel

62 Transmit Clock Frequencyleanadg MDI Out

Tlkstessatrmeaswntghe transmit clock frequhemc)yD Udineds sMDI t
Mode 2.

Test mode 2 i st ifnojrn gttream stvidddttt when t rMansstheirmi Bg med é n
When medeé 2 is enabl edl RHY S@OI0BAtSEEapamitera oodbnth
{+1} sywmbobobbwed{ibgymbhokse with the transmitted symbo
sour ce MHfzt, itérOansmi tter ouNpd©OOs$ppgamal25 MHz

The RMS valtwea nosfmitth ecd loactki e jtiteetraned reference shall

the peopekak value of the jitter relative to an unjit

6.21 Tesftnvi ronment and Connectivity

A pair of SMA cables or an acti ved heki fsfiggrnaarnt.i al pr okt
The connection by using a pap®B-befThSeMAc ccrarbd cetsi ams psrhc
as foll ows:

(1) Use two SMA cableensgtvhi ttho ecpnanlect t he) testsYpotiinds
of the test fixture, and to two infBaunclhammells w
in the us®Conht grmafbace

2) Sol deEt hdneanbt e of tPh2e oMUT hteo tTest fi xture.

B A cable tie fcant HEt huesceadb tteo t o tlodé et hr ough
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{5 SIGLENT

—— SMA Cable
Ethernet Cable

DUT

Fig6b€@onnection to the Oscill asaddpes by using a pai

The connection khyfdeireqtaml apirphée Theskowmeicni on pr
is as foll ows:

(1) Connect an active differentiahwpfolhéd et aetshhe fti xgtu

the Oscilloscope input channededouwlcibeamnies $ @&l & chtee
intesfCaaéi dguwure

2) Sol deEt hdheabt e of the DUT to TP4 on the test fixt
(3 Ensure corr ddcte palodrei thye adaf.
4 A cable tie fcant HWEt huesceadb tteo t 0 tlodé et hr ough
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SIGLENT

Ethernet Cable $
— Il Differential Probe I
\-/

|

DUT

Fig6e6€@onnection to the Oscilloscope by wusing a Di

6.22 Test Procedur e

)
)
3

“4)

®)
(6)

(7

Configure the DUT to output test mode 2 signal
Selecifrahemit Clock Frequencyn améesMDISedRCpPpUt ittt
Set the probe type (dardded einnpwatl) ,p,rasvdeeramee ,chuanmpreas |
edges and baind p@abesf ifddarhber

Check the correctness of t Ceontnetcétbenvironment set
Cl iRkn Test

I f the system is not physically configured to pe

Connesttep to pr ompet tyhoeu pthoy scchcaang confi guration. W

these instrRwemi Deust,t ocnl itcok r esume the test run.
During the test, the Oscilloscope will automati ca
on the confibgumnelkla el , i f effective signal is d

configure the correct triAddgdenr If é nels hiOms gt & @ tousrceo ptel

will output .the test results

int .

siglent.com 63



Aut omotive Ethernet CompliraMae@auaest Application

6.23 Al gor it hm

Section 97.5.3.6 of the I EEE Std 802. 3bp specificat
a symbol transmission rate of 750 MHz N 100 ppm.
Section 97I1EKEEE &t dtiB®2. 3bp specification specifie
1000BAS3E PHY trangmit b tontinuous pattern of three {+1} symbols followed by three {i 1}

symbols with the transmitted symbols timed from its local clock source of 750 MHz Tehfear e, t he
signal frequency tested at the MDI shall be 125MHzI
Section 97.5.3.3 of the I EEE Std 802.3bp specificat
DUT iTesitn Modtehe2 RMS W®dIlueydfpatere rel ati ve to an unji
be | ess than 5-tpeakaval MRk odptippeer rel ative to an u
shall be Il ess than 50 ps.

The |jmetatseurr eaeméspond to the time henteatval oer M@DI . (
Oscill oscope calcul ates the ideal reference from t

signal to determine the data time interval error.

6.24 Test Results Reference

The testofr ¢ h@ht mofecrkequenMdDI| aomyt gadrteh own-iigné7.e The

waveform detaifFisg@&Be shown i n

SIGLENT
f(C1) = 125.C

& COMPLIANCE TEST|

MDI Output Peak-to-Peak itter

‘mWJHm ‘

Fi g67Eest goefs dlht@nsmit c¢cl ock frequency and MDI outop
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Timebase
0.00s 100us/div Stop 0.00v
10.0Mpts  10.0GSa/s Edge Rising

Fi g6B8Waveform deMRbuspof jheter

63 TransmitterTeédgtst orti on

According to Section 97. 5s.p3e.c2i fpiliceattbildornl EdrEt iSnt Wo BD 2s ¢
manlgl oowkks 2047 defined symbaddssModet er BEBcBODBERNeint
speci fpraviidems MATLAB code to andhgzeetakans mitosito ]
measured at a minimum of 10 equally shmddedepHasess td
mV.

631 Test Environment and Connectivity

The configuratitenm dafi stthoe ttirosaansomi tt he SDSF0OQ®&AeOsci |l |
SigBenttransmi tter di stortiAdnbittesar ysu\Wawet ar m th@e@ nuesre:
di sturbing signal to the DUT for distortion test.
Al ternatively, you can also run this test without t
determine compliance. By thDsswaypbitntgpe Segemhoami o
di stortion test.

I n order to improve the accuracy of {TXamd<Lh2kKi ner di
the configure tBX¥.TAAUKENT ctomeneUWT t o t he Firrepqwte nicryt er

Convettest fixture, the test fixture wildl gener at
TX_ _TARK both of the 10MHz c¢cl ock output needed to c
of the Oscilloscope and the Disturbera.t i Byn fakriosn gwa yh
Oscil |l aslolpietrary Wavedaonr nmh eGeancelriad we d .
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Fi g6-B€@onf i gurtraan somdi tetf otr ¢ $ to n

6.3.1.1 Di sturbing Signal Path Calibration

After ch&XcRiCQh2fsandi stur bin,g iSti gnhalnecessary to cald.i
si gmaltbhef or e performing the transmitter di storti ol
connection Fiigédowrhei cal i bratdieshupboogdsignfabr path
(1) The connectiForqhenwe eaCod vieedterequi pment is as f ol

1) Supply a DCS5VFpeweenty tCamtvefritetrure through J6

the HL3 and HLS5 LED will l'ight up.

2) Connect BheT XDURBK the J1(CH1) or J2( CH2) i n,
Freqguency tCaomntv efritetrur e. | nsk.,a2)l tao jweanpeat o@H2 54
changd2 i(nput i mpedance is 500h2m)3) lthstxadllecat jQ
the chpat€éll (nput i mpedance is 10kohm).

3) I nput clock frequency sel ec,td otno: ipnldacceattehse tjhuem
frequency d4dAR2BITZXZMHLLK

4 Check the frequency Rbclghtsasdupat whi cWheeaHE th
conver sil2MHEr om 10MHz wor Rsesweff, Whemebdlhs t hat
i s not |l ocked, you need to check whredd eco rtrhesc tilr
or not. When the configuration is correct, the

on Fhequency &paivre.rt er

5) Connect J3(Clock Output: CH1) and J12(Clock Ou
ports of the @rskiitldarsy oWav eafnals meGehneehbyor

6) Set the clock sourceApbhi thar YsWa V ¢tfoos ramxptGeramad a.t ¢
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