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1 Introduction

Si gtlpemvi dBAS-EBOandBAGEBt heConewpl i anapep ITiets & teir td i gy
Ethetmansmitter device under test. (TBhel) pmempli radce
foethernet contiomonlan®yt g |ISEDEBSOtRAO s c i | |, Vescctdpew dm &1 yzer s,
test f i xt,uAreb,i tVgaravoelyf edse nreatamr &Et her net Compliance Tes]
sof twaTlki s uscenrnliynmamadlces the test tbrbhed®i0@h est m
BAS-E Et  hernet Compliance Test.

The Ethernet Compliance Test Application:
Letyou select individual or multiple tests to run
Showohow to connect t heewiamddileDUJope to the

B

Aut omat i swmfd Iltyhes edscielvleogsoppr 6pect

Provides det ai |leewetrigrsft o rt rhatti dma sé tdge leymootwhuen ,t harneds hlo | ©
at which marginal or. critical warnings appear
Creates HTML or XMLt hestestporhat have been run.

int.siglent.com 1
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2 Test Iltems and Standard Reference

21 Test | t e ms

100BOAS-EEt hecopelpl iteersde i s
the PMA
et hercroanp | itersde duri ng

el ectrical

of

Wi t hDiugt ur ber
Peak Output Voltage

Droop

characteristi clst
t he
i nt er opoerrnaabn cl & thye tpweerefn
Sigbenomp!| itesadé uft dlr®@ 9BOA S-Ei ncl ude s

usvb @t hiedeevweirddtyaatl e n® TS

sipse cmefai neidn g fnu It hte
deveéopeentdteproesgsswhbich i
devices.

t theeis tf eorhd ;o wi ng

Tr ans mii tstteomittiho nT X_ TCLK)
Trans miitstteoWitti baut{ TX_TCLK)

i
i
0 Templ at es
i
i

Wi tbh st ur ber

U Peak Output Voltage
U Droop
0 Templ at es
0 Trans miitstteowit T nTCL K)
0 TransmitstteoWitti baut{ TX_TCLK)
. Jitter Without TX_TCLK
it Jitter Master Mode Filtered
it Jitter Master Mode Unfiltered
0 Jitter Slave Mode Filtered
it Jitter Slaver®dMdde Unf il
o JitwielrX _TCLK
it Jitter Master Mode JTXOUT
0 Jitter Master Mode Filtered
it Jitter Master Mode Unfiltered
0 Jitter Slave Mode JTXOUT
it Jitter Slave Mode Filtered
0 Jitter Slave Mode Unfiltered
Common
U MDReturn Loss
0 MDI Cormoodne Out put Voltage

int.siglent.co
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Theé EEE8®aBp2ci fication has cvleetags tr ewafvoarfeatrdmet sc ofmmprl i &
testThe DUT is required to provomgl itemsdce aagacmodidngg gwd
testemMhaser caan suosfet walieeobonf itghuer edevi ce under test to
test packets according to the requirements.

For all kinds of mai nsdoretanm®@IBIT Ct c hsesd gott ecsdnr es
wavef or memgpgloiranbcye moedsiteEyenggt sters @rckhetngebhtdeng
provibded hemamhiifmct ur er. | EEE 802. 3ald06BDAPRIdRites th
regi steegthec®WT t o enter four different test modes,
test i FemRALEehown.

The correspondence bet weenarnaess tf opatotwesr:ns and test i
Test Mode 1: Peak Output. Vol tage, Droop, Templ ate
Test Moldrea nZ:nmitetes tjMa sntme d.e

Test Mddan8mit |Siltamedetest i n

Test Mode 4: Transmitter Distnmodea oOut pMDil Woelttuargne L

Table 40-7—GMIl management register settings for test modes

Bit 1 Bit 2 Bit 3 Mode

(9.15) | (9.14) | (9.13)

0 0 0 Normal operation

0 0 | Test mode 1—Transmit waveform test

0 1 0 Test mode 2—Transmit jitter test in MASTER mode
0 1 | Test mode 3—Transmit jitter test in SLAVE mode

1 0 0 Test mode 4—Transmitter distortion test

1 0 | Reserved, operations not identified.

1 | 0 Reserved, operations not identified.

1 | | Reserved, operations not identified.

Fi g2Lk00BASETest Mode Setting

int.siglent.com 3
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22 St andRefder enc e

The AUBASEEt hernet Compl i anceSiTggdsetnts dlodtlioowd O fit Bhpem | E

Subcl assdemandd, Tam2dles howéd e st andar dewvearfeesrtende nhy

More infborhet IIEEFEEE802. 3 <gtoattiba r wevbven.Beescee802. or ¢
Tab2-ll O0BAS-ETe st by Sd aRedfaer enc e

St andRerfder ence Te st Mo| Te s t | t ems

IEEE 82P218ubcl ause Test Mo/PeaQutput VvVebtage

IEEE 82P218ubcl ause Test Mo|Templsdtesst

IEEE 82P18ubcl ause Test Mo|Drodpmsst

IEEE 8@DP18Bubcl ause Te st Mo| Ji t Ma s tuenrf | Itteesrt esd

IEEE 82@P18ubcl ause Te st Mo|Ji t Mestfarl ttersd c

IEEE 8@P18Bubcl ause Te st Mo| Ji t $ ke awnref i Itteesrtesd

IEEB022B18ubcl ause Te st Mo| Ji t & ke afviel tt ersd &

IEEE 82@DP18ubcl ause Te st Mo|Tr ansmi tter sdistort

IEEE 82DP18Bubcl aBse8.{Test Mo| MD | common mode toad

IEEE 842DP18Bubcl aBse8.{Test Mo| MD | retuestboss

4 int.siglent.co
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3

Test equipment

31 Required Equi pment

The Et her neto mpll éteetrsrdiecnad a srue gguniefne Ist e&ium g ment :

Oscilloscope (SDS7000A): Os ¢ i | | o samdwigtre lérger than 2GHz, and with the Ethernet

Compliance Test Application software that has installed the option key (SDS7000A-CT-

100BASE-T option for L00BASE-TX, SDS7000A-CT-1000BASE-T option for 1000BASE-T).

FX-ETH kit: FX-ETH kit is the Ethernet Electrical Compliance Test Fixture from Siglent that

provides the physical connection and test points after the DUT enters into the test modes.

Differential probe or SMA cables:

U Differential probe (e.g., SAP2500D or SAP5000D): bandwidth greater than 2 GHz for probing
signals;

i SMA cables: connects from the oscilloscope to the test fixture for probing signals.

Vector network analyzer: VNA is used for MDI return loss test.

USB Connection Cable: The cable is used to connect the USB Host port on the oscilloscope to

the USB Device port on the vector network analyzer, so that the oscilloscope can control and

configure the network analyzer and obtain the return loss test data.

Arbitrary waveform generator: On the 1000BASE-T compliance tests, when the DUT enters Test

Mode 1 or Test Mode 4, for the Peak Output Voltage tests, Templates tests, Droop tests,

Transmitter Distortion tests with disturbing signal, a dual-channels arbitrary waveform generator

which outputs the required disturbing signals.

Jitter test cable: On the 1000BASE-T compliance tests, when the DUT enters Slave mode, for

the jitter tests with TX_TCLK, a 103m long cable is required to connect the DUT to the Link

Partner.

32 Delivery Checkl i st

C

The -BFETXH kit i ncl udesTathB-#&2¢ iWheemms yloius tre€dd #tiink & itrisa | iyX v
that al | items | isted on the checkli st have been

pl ease tcpottachearesbom8rgbkenvicastenter or distribu:
you fail to contact us i mmediately in case of omi

repl acement

Tab3lFXETH Kit Checkl i st

| t eem me Quantities
User Manual 1
Test FB oxatrudr e 1

t.siglent. com 5
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UTP RJ45 6Caibnceh e s
50der mi A &StMAr s
SMAkabl es

BN@>-SMA Adaptors

[l I N I N I o T ]

Jumpers

33 I ntroduct-EdDH TestXFi xtur e

FXETHIits the Ethernet Electrical Compliance 1T0e0st Fi X
BASEX andBASHOQehercompl i ance validation on SDS7000A.
The test fixturFe ghBdahd cd he wHd Ossencotfi on s, every secti
speci fic functions, which are clearly marked on t he

@\(0) Return Loss

8, =
% 24

oz ge
BSHMOREI i
anea

10

8

f°

a ni

SR

ESTS e
aoa

oz oo

FigadfiEthernet EIlectrical Compliance Test F

Every section on the bsward is described as follow
Section O0: Return | oswcdadreltiwmam&l yaer seani de. chheé br a
Short, and Loadreathuernn BlUoTs sr utness t

Section 1moSupipcontpdi @ ance tBeAsSStEsX faord BIR0SIEO by asi ng

t
di fferenti al probe.

Section 2: Di fdrededntsiagnadalo somygeérsi on by using a ba
tests by usiog bhe VPHA.

Section 3: SuBAS-Et SEofnromomd d@&Q pvat t age test s.

Section 4TeSupbodéesl anan TEAOeModmp Ui awmiceth stessrtilsi ng
signal s.

Section 5: BWSdEeXr clon®p | i ance test s, t he Link Partn
oscilloscope transmits at 100Mbps. The DUT transmi:t

supporcto mpheteaersde .
Section 6moSuppgompée ance BASEX RIOMWOBIAGE by using tw
SMA cabl es.

6 int.siglent.co
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Section 7: SBuApSpEo rjtist t1leOrO0 est s.

Section 8: Jumper storage sestion, which can store
Sect®onUndeBA3BR compliance tests, t he Link Partn
oscilloscopdaotOMdpsmi ThheaDUT transmitter should the
support the coOwpmameaSemtthedshtes . TX and RX signals on
ConnesotferSt 9oare swapped, which will supporETXome sy
compliance tests.

int.siglent.com 7
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4 Compliance Test Software

Si gl efdB'asTel®Bt hernet Compl i abacsee Des tl Eiem8adEEH 840t 2 .o3n
201 8udl aussepdedci fi catEitders neTh&€Ampl i @attieono nstorfotiwsar i h e
oscilloscope to aut omatThealglpyhi palt f orper aheon egti de
measurement process, the test items can be flexibly
measurement results, siaobdutthegstheenebbtotsgsabiiet he t ¢
SDS7000A pOOOBRASE sCdmpl i ance Test f dma&ltysins accordin
Compl i ance> Pesgttocol, Tgpda@ BASH and cONdkactitvlag e
compli®wsee f umkcitid oomogwrFiigd-d.e Tdoenpl|l i @s¢e function is di
three maiTas@anmftisgRes 8l t armdpo$Setti.ng

Fi gdfleaunchi nBBASIEO Co mpl i ance Analysis Softwa

41 TedLonfigurati on

ClickimegstonCowiflilg bring up the specific teFsitgucroenf i ¢
4-2, which is divhacsseedonnt best pgSetupplesés Se,l ect
ConfiegurConnectRunTest, armedsul.t

U Setulprovide the RepatjdfastofanB8avée for the .configtl

8 int.siglent.co
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Fi gd4REBest Confwi gadoat i on

0 Test Sseleectt dstthoe biet dmhsitsedc oilnumn Fi g#&-Beghown i n

Test Config

Test Flow Setup Test Select Configure Connect Run Test Result

v v 1000Base-T
@ setwp w ¥ (O No Disturber
» v Peak Output Voltage(IEEE802.3-2018, 40.6.1.2.1)
> Droop(IEEE802.3-2018, 40.6.1.2.2)
» Templates(IEEE802.3-2018, 40.6.1.2.3)
v Transmitter Distortion(IEEE802.3-2018, 40.6.1.2.4)
Transmitter Distortion Without TX_TCLK

@ Test Select

Transmitter Distortion With TX_TCLK
o Configure With Disturber

Jitter Without TX_TCLK

| | o Jitter Master Mode Filtered(IEEE802.3-2018, 40. 2.5)
= Jitter Master Mode Unfiltered(IEEE802.3-2018, 40.6.1.2.5)
Sonneot Jitter Slave Mode Filtered(IEEE802.3-2018, 40.6.1.2.5)
Jitter Slave Mode Unfiltered(IEEE802.3-2018, 40.6.1.2.5)
Jitter With TX_TCLK
Jitter Master Mode JTXOUT(IEEE802.3-2018, 40.6.1.2.5)
Jitter Master Mode Filtered(IEEE802.3-2018, 40.6.1.2.5)
Jitter Master Mode Unfiltered(IEEE802.3-2018, 40.6.1.2.5)
Jitter Slave Mode JTXOUT(IEEE802.3-2018, 40.6.1.2.5)
© Resuit Jitter Slave Mode Filtered(IEEE802.3-2018, 40.6.1.2.5)
Jitter Slave Mode Unfiltered(IEEE802.3-2018, 40.6.1.2.5)

Run Test

Fi gd4-BEe st ssetleencwiinodno w

U Conf i dgithree it esste lietcetneals ti nSevliddt be highlighted in th
can thieckorrespbaoadcagfigems.i Yput cahamrackl eshtaynple
as s h oRnng d-fAne

int.siglent. com 9
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)
er)

Figdd@onfiguration window

0 ConneThi:s col umn cdoinsnpel chtiyisag mt ahnec o mp It ik &nscte, as shown
Figdbe I f more tilaen esnandiltteame olcw ntnteedli magham t he
firestem will Berdit bptayedt ciothnemmest,siidfin fthheen eat new

poppvi ndow wilttheappredadrofatt he previous test

UTP Cable

Active Probe/

Active Diff tial Prob
ctive Differential Probe SMA Cable

TX_TCLK

Figdb@onnedtagmnamCo mn dndie u

10 int.siglent.co
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0 RumnmesfTheRunfest wi ndow Hisg dbheo Bro tGlom't i fueanB8t 69

options arwhenpmeeftasidtuersets .

Test Config
Tost Flow Setup T ect  Configure Connect Run Test Result
Test Failure:

0 Setup # Continue Stop

o Test Select

@ configure

Run Test

Run Test

Figd4bRun test window

In the foptowesnyg, t@sdc¢ orudpi nwgi ntdoo w hper opmoppt s .t oA fctoemrp | aelt
test artcompdet ehe testwrbbwpopwi ndow

I f more than one test item is selectednemeibodsand ¢
therle twd hap pwipndow prompting theteothndmtohennmet hobde
is carried out, aft eernwihraonoghhenBi M et r© otnepcpgwipnnd ow t o

continue the test.

int.siglent.com 11
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42 Vi emeResul ts

ClicResulttothwheeworresponding test results.

The upper half of the test results windewetgatains
item, as wpwastsdhrashiohes, Fiagd-hown i n

The | ower half of the test reswdvefwimmowki gouhbéeco
areonciemign t he wupper habWwi ndow,heandksthea ecsadntespondi
di spd aiyre the | ower half of the window, click on the

i al arge vaisevs Fo gd-B.ien

Details:Point G Droop Test(no disturber)

COMPLIANCE TEST

10.0653/5 Puise

FiguBWaveform detail

12 int.siglent.co
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43 Report Setting

Click Report Setting |, fill in the test information, and select the HTML or XML report type.
Preview Report can view the generated report in advance. Click File Management to select

the path to save. Click Save to save the test results, as shown in Figure 4-9.

Note: When saved in HTML format, a folder and HTML files will be generated, if you need to copy to

new directory, you need to copy both files to the new directory.

File Manager
All Files (*
> [l local Name A Size Type
I SDS7404A_H12 Eth_--- Folder
B SDS7404A_H12 Eth_--- 49.4 KB  html File

GRSl 185.4G/195.9G | 2 items

Save As New Dir New File  More Options

Figdyb@enerate report settings

The test report includes aasswmmdar yhytpaeblle nkfs alol tthe

which includes a screen shot of ntlikenga@dd®oci ated t est

int.siglent.com 13
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5 1000 BASE-T Test Environment and Gnnectivity

Test enviarnadn memitfeoat iPwiatky Out put Vol wadgé, bBridre gichriTshrap
chapter.

Test environmentfandJcobheect MRl t Ret-mode LOGSp UMDY o ICK
are dedarhiecbedesponds.ng chapter

Wi t hwiotrhout TeXstiTCeiKyi nonmentiandi Ebendotingimi yter D
tests , dwehsiccrhinbaetdd i s d hoahpatpet@@ raannds mi t t e>x. Di st orti on

51 Test Environment awid h@anneddtsitwirtbyer

Peak Output Voltage ,Droop Testidimvempmloat e wKe &ltC,L KJr 3
di sturber use the $ygmestayl osnevcitdoamme mte t est fi xtu
transgrhiet si gnal of testwhriooden 1s uoprp otretAtt dedsdeee t4bisft fser e
probew®WMA cables can be used to probe tharsi gmalwnwi

as faoall ows

511 UseSMAabGl es to Probe Signal

The conbeucstitnegp MA cabl es Fkisg &h&anwh time connecitaison pro

foll ows:

1. Connthet DUl t he J27 conrecft orhent seetctfiionture by us
through UTP cabl e.

2. According to tbhrda, paisrn nlgeiamviwd SeMsbtqu al odmemadhte t o
corr es ptoensdti npgo J1R, tJs4 ){,DAOB(J5, J18), DCG&eta mHh9), DI
test (fiaxndirteo two i nput channlUsT Whicchta manred ss dlne ctt
user i BtRrofmddcag dtmrd

3. Connect other uomseaedistodais tt hpeo ittesR q € i atitsmrr e

int.siglent.com 15
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SMA Cable

TP Cable

50Q Terminator

DUT

Fi gbLlBest enviwi B8Mheoadhesecgt iamidt hout di sturber

51.2 UseDi fferenti al Probe to Probe Signal

The test envsirnagnaretnitv ef odi fufteo ept 0 hBRA $Ho0OftBeest mode 1
sigaald t estsingondaelt MioXutTCLK and wi tihsoudh divirg 6-2,@eber )
the consteepsacarfenol | ows:

(1) Conntet DtUoT t he J28 conwedt oheomesectfiamure by usi
(2) Connect a different(iJall, pirlo0be Jb20l ,¢ . eloX5)pbent est fi

accor di nsg gtpaa|(trhfe+ -) ,DA( DBH,DCxB)DC ( Dhlbebbg ,aedt ed
to o&éeill oscope input channel Bobhibckamnselseil mct bd
intesfi@Goafi@unrd

3 Ensure correct polarity of the probe head.

16 int.siglent.co
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Active Differential Probe

Fi gbREBest

{5 SIGLENT

envi

r ocntmevnd f evf ¢ ht iaal

UTP Cable

,prasnbde hoohndcstanbe

n

t.siglent

com



100BAS-E Et hernet Compliance Test Application User Manual

52 Test Enviaodme€onnena ttDhwittuy ber

Peak Output Voltage ,Droop Test, Templ abewiTebhout Tr
TX_TCLK using the s ®&me utseotg¥ eomv itrheenmerstt f i xtur e. DI
to output the test mode 1 or test mode 4 signal to
The t essupfpioxttwrsg) gowimad hg SMA cabl es.

Bef ore running tests with disturbibgasionabifx,ihees I
including the calibration of the DWNDgsisgaaad.t pat h &

completing the test fixture calibration, you can st

521 Th&ed<Lti r cDueisti gn wi t homDh®&¢ sir beirxt ur e

On the test fixture, tsheec t&fiormsc us h oFvbrig dhieSe Tthyepgerf am f o |
conneotsoerctY ame as foll ows:

J64Et hecpenectorst ocamee OUT

J65, JB81l: SMA connectors, cohneneacrtbittor atrhye woawtepfuotr nt
J66, JB82: SMA connecubtrshaocaoehsecbftohthescnpl oscc
J7,059, J7&,inJ84&. 52 mm piha& hs cgpuomgesdrogitgnal s .

J63, PH83md:;, 2. 54mmneicttomssu ptphoar t s jh osmipgerrasl s .

J71

Channel of Scop@< -—
J66
32 1
JrenD
J63 508
Ul Port2
J59
J65 DUT
. Data_P Power Combiner,
Arbitrary ~ ———>{@——— (Ethernet
Waveform Connector
Generator Data_N
| _’(:)— Power Combiner| ‘]64)
Js1 J76
»iPort 1 SUM_POFII—.:
u2 qutz

J82 Js4

Channel of Scop@< -4—

Fi gB8BBhe block di agmamedftotomecuestyfi xture

18 int.siglent.co
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| #i gbB,@enly one of the four pairs of 1000MtEtnteer net
the user <can aicrecsotradliln ggestbap gmhsd h @@ a b3-leandFi g 5-4.e

Tab32Si gnal P&eisrtkBleondi ng to thenplemstall ati on

Tested Si
PaAr PaBr PaCr PabDr
Connecti
Jumper s J6 0 J6 9 J7 3 J6 2 J6 1 J6 2 J7 4 J6 2
Installat 37| 32| 377/ 5] ;68 69| 578 6°9
J7 9 J7 9 J7 9 J7 5

P
@ SCOPE
/

JB2 J66
Disturbance/Distortion

O
-~ W W w
2 rﬁ o =5 s ) -~ > »
T [ p—) r— ey oy gy

F35i19%% J64
=

561188GWAGSB
1133 2340

Fi gb4A%8i gnal Pair Being Tested According to the

int.siglent.com 19
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522 DUTi gnal Path Calibration

DUT signal path cal i brsahtoiwnk iaged-b&n BIMAG-B&a tlhees cal i br a
pocedursa gfnari apafll | ows:
(1) Usa short WbPcrmabti et he DUT to the YY6# thenetesbdrfod
(2) Usewo 8MAIl es wit ht eogunadlhtd etnegdJth2 p)D iamtds+)) 66 Dt i o n

Y of the tetswo fiixpwtrechaonnels of the oscilloscope
3 b5 and J81 are igsérmmileadt owi $h two 50
(4 AsTab3ls hown, thel sctgnal padFobeéxamph@j bt &t ei nst al

on J60, J67 to sognhatthtehéePBRaiciAcuit. I nstall |
100tger mi nati on ofpaumtsested signal

(5) AsFi gbbehown, jiumptealsl on J71, J84 and remove jumpe
Cli Rlun Teowt heTest Cowi fnidgpw,i ldoscope will& meawur e
signal amplitude.

®6) After you comfram shgn®dUTamplitude mdextsnreleire
po-pp window,cowhi alnewDlbl®Es e ghatihsmhatcthenpassedt aff begh
t hppower cothbi aed sU2.

(7) AsshownFiignb6,e i nst al l jumpers on J59, J63 (pin2,
jumpers from J71, J84. Os@&@i bigesabpamméasudes whhe!
the powmbi.lCérickCodmgl eaff € er conftihampidg ttuldeet measur e
meest the requirements

8 The oscill oscopwi gaap ldietdu dtehe DUT aardp Itihteu dses gwmhail c |
attenuattheed pmywebbi her sbt amplitthede attenlThei sngoakf
path calibration is finished.

Not 8he adtieammnu coef fi ciceomtbiiose rabhocutp oOved, so the ampl

coef fafci emtcal i bration is about 1. 43.

20 int.siglent.co
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SMA Cable

UTP Cable

50Q Terminator
E Jumper

DUT

Figsb@scill measptelkd)®&r aw signal

gl ent . com 21
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SMA Cable

UTP Cable

50Q Terminator

Jumper

DUT

Figb6@scill oscope @Gesisgmals dHMMgl i tude whiacdhmlipiamser & hr

I f the test fi xt uard htalse baetetne cwmdtiibamtceceaodef f i ci ent of
known, when t her aurstersitemrdals pmaifffs (Pair A/ B/ C/ D), in
procedure, the coeffi ¢i &hhe dciagnn fail g-®rGae inbarnauta lolny Set
> Amplitude attenuati©mne fcfoiedvii @ cth eins Fs g &Wi ni b he
calibratiom ptorepyi ndmodFioxft ur e Cal | dIrSkdikpaorCanc el

22 int.siglent.co
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Testnd oscilloscoprawlictf fti @asemthies .

Fi gb7Ampl i tude attenuation coefficient w

523 Di st uSiberralt h Cal i brati on

Di stur ber patsthoovaFiiagsb-By¢ itchre cal i bration procedure i

(1) Di sconnect the DUT to thYofd6#heohmeettdixbnrsecti c

2 I nstall jumpers on pBf8, 2)71,2807q,pih84, J63 (

3 Adjust the amplitude -ahdnArelleiqtureanrcyy We v etflooar thpuGte n e r
t woi ne swawiete h the same apnpdshiiufdte but a 180A

(4 The oscill oscope subtta acchttsa itnw ot diies pduidrfi g amagniail isa d e
Thdi ffeamptl isahiocdumlecet t he remauwmeanent
(5) Tabb2

6) Recode the W®Wabuéerafyt WavevfolrtmtgGenngeatat or

Tab32The requi démensgribgmdgl frequency and ampl i

Tedvto d e Di sturShignfglequern Di st urShigmigmp | i ad d ®

TesMtodE 31. KBz 2. & pp

Te Mo d& 20 . 8MBH3z 5 % pp

int.siglent.com 23
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umm =
oPeee®

SMA Cable

E Jumper

Fi gbBRi st wsrilggmrai h cal i brati on

524 Connection f oranTde swhiBbho dCgo nip | i &enscte

Connectipealouftopnotl t ady @ ofe mp | art &@n s mditstteomeias nr ewietnht
di st usibgnaagld wi t hout shX whEilagsbO,e t he measurement proc

foll ows:

(1) Usa short WDPcoamleet tJheed DclbTn nteoc ttchreobnt hect eseh f i

2 Ust wo SMAIl es with eognunadlhtd etnglth2 @ Biamtds+)] 66 Dt i on

Y of the ttestt wd xitrugwet channels on the oscill osco]
B) Ust wo SMAIl es with eognunagldhtd etngdIthl @ Diamtds+)] 6 Dt i on

Y of the ttestt wd xdawtrpeput Achahnatyg Waveherm Gener at

2 4 int.siglent.co
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“4)

®)

(6)

()

AsTab3-ls hownel elcé signal pFeoirr elxesdnmpdped,iesft A, i nstall
J60, J67 to connect the signal Pair A tolbobbég test
termi fatri arhe si gnal pairssngpalP=iBfi C/b2gisntge dt. e sFtoerd
install t hTeab3Udempbewna as

Il nstall jumpers on J59, J63 (pin2, 3) ., J76, J80O0
Oscill oscope mdsassuirgensalt haempDOUT ude pdhwerh @ablsi ndamro
and U2.

Configure the DUT to out plett tsiNegdadaeldAt s eMo dteh el Ar b

Waveform Generator to output the corresponding di

Oscill oscope caphatggzeshandi gnakesses it to obtai

SMA Cable

—_— UTP Cable

E Jumper

DUT

Fi gbBEesnodeandt est envwirtomntkeingt ur ber

n

t.siglent. com 25
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6 Peak Output Voltage Tests

6.1 Test Wavef orm aRedf eSteanncdear d

When the DUT i swinhht esdiwdnolrehgthrizgd axut pott ¥geused to
verwhegther the signaloultpudlspiowi drmithnhe aRYi® pleEEHS8 Gal. 3
2018, Subcl auBlee sl . tbe dlt. 2 .heasure the output voltage
Test Mode 1 si.ghel wavetebsehon® b th oiwsnFé§ qb-d,e and t hi s
waveform is also used for Droop and Templ ates test s

2

1.5

Volts

8
Time (us)

Fi gb-lExamplte amfs misthd ccewdtvef dbroy ¢ 1 e)

Vol tag

According to the | EEE 8G2%2.el, f,fotatd dawad| 0 raanhed. If
Out put Vol tage Mehacsausi @belat s ar e
Tab®6-2eAl | owabl e Ranges for Peak Output
Test | tem Al l owabl e Range
Point A Peak OAbsolute val 6eMmvf8 2Remak A i s
Point B Peak JAbsolute val uwég md~F8 2Pk B i s
The absolute val uwawdéf dhms pata
Di fference A aB shall |ca&kisfsfdarhatmy 1% fromabbel
values of t hveawvwoefank ato fp otime s A
. Absolute value of Peak C is
Point C Peak Camplitude of Peaks A and B
. Absolute value of Peak D is
Point D Peak Camplitude of Peaks A and B
26 int .
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Tedtrpose
Toedwhet heMDitrhtee hags heenoupgchwedbransmit the signal f ol
To test whether the rise time is fast enough to &
To test wHMPBiE heert ahee e nminttsere xecredsnscaely esdisgcnfealC Cl as s
requirements.
To test whether t hewhsiiaghppai At sBsy m@e taDiec aly mmet r i c

or .not

6.2 Al gor it hm

St andrafdr e s&E&EE &W02.83 Subcl ause 40.6.1.2. 1.

Af ter configuring the DUT to output the Tespasvsode 1
filimet he softwar e afatnedr naecagsuuirrei npg® a khret odlattaage C, or
The peak out putowadmlgifieargoei ndan M i st hebsal ut e wiatl wien i s
67 0\~ 8 2 0 mV m{ke705.08 B .

Thecal cubati pamgrsi tfedrifd er enciees A and B

|[IPeako BA-( | Peak A| + ([(PealkakBIJA)/ 2) |Prla% B| )/ 2)| * 100
Al l owabdfepoi nan@peadut pat t e s ol ut e v ad uder iosf wWietalkki n 2
of 1/2 the average ampheatudeael ati BahkswhA:and B.

DI EAOBs p cP °  OAAR DAABTC

an d

0T EAOGs p ¢b VDAABE DAABIC

Fall o)

63 Peak Output MWMTLtaopet TS st ur ber
Thepeadut pvat t egsec an ibmo |l ement Bdor wiitrhg ust.i gdiasltsur b

The peak output voltage tests environment without d
631 Testnvironment and Connectivity

Test envir ommerctt peerak foout puessvpl eageS . TesterEnwi r onmer
and ConnWictthovutt ybDi stur ber

632 Tedstocedur e

(1) Configure the DUT to output test mode 1 signal
(2 In Test Sdladtedl sel ect fthhee tset3eeps iitsBeaskM@ t Di st vr ber
Peak Out pufl EEEIStQédgleB, 40..6. 1. 2.1

int.siglent.com 27
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(3 Set the probe type (déemdedenbhpat) probpubrclsammgele
A/ B/ C/ D) and aver &geaef ngimdberf om the DUT test pair.
(4 Check the correctness of tthhe®o ntneesdtttalenvi ronment set

(B) Cli cRaun Te.st

® I'f the system is not physicoahéyapphicgured wbl pber
Connestep to prompt phwysi oalc ha o géh egnin eyacti ochnav e ¢ on

t heisrestructciRouonk Tttt t o @ s utohee rtuens t

(7) During the test, the osciwHh eotsiicleep ec owislielginamut ppossia e n t a
on tchefigurMdumdlanneilf effective signal is dete

confe gtuhre corlreddl ctrpguer ad&he apMHizabdmagshs f il ter
software after .adduieri igntimldidagt a he st ests wildl

64 Peak Output Vol Degerbdest with

Peabkut pwot t @egset avii $thur bsetro nueseed t hYeos et hieom eAs bi f 7 atwyr e

Waveform GCeeeta@atdbpwwi ne swawiet h the frequency of 31,
phasbkbiahd the amplitude of the diff erpeaance hsei ghUaTl of

641 Test Environment and Connectivity

Bef ore running tests with disturbing signal, it is
forUBi gnal path and di safutrebri ncga Isiibgrnaatli opna,t hy ou can
voltagewi eést ¢pil ®tasreb ebre f2esrt tEam v iarnodn nGeonntnveic@iisvtiutryb e r

642 Testrocedur e

(1) Configure the DUT to output test mode 1 signal
(2 | nTest Sdladbetl t o sel etchhe thtdeepsaissS el teeiDd st ur>ber
Peak Outpufl EEEI8tHRPgeB, 40..6. 1. 2.1

(B Set the probe type (défidedenbhpat) probpubbrchkammgeéle

A/ B/ C/ D) and aver €oaf n gtmdfeorr itnhtet ¥EUTp ai r

(4 Check the correctness of tthhetBonreestalnvironment set

(5) Cl i cRun Test

@6 I f the system is not physicahéyapphicgured wbl ber
Connestep to prompt plhwusitoal ha oo egnhheyactui ohnav e ¢ on

t heisrestructiRouomng Téutt t 0o @ s utohee rtuens t

(7 During the test, the o0sciwHeotsticlep ec owislielgita it feosma en t a

on ftchefigurMdu®dalannel , i f effective signal i s

configureethdtectoaggeeapt ur e &he apphaépasas 2MiHIzt &i gih

28 int.siglent.c
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software after

acquiring the data. Af.ter finishir
6.5 Test Results Reference

The test results of peak output voltage are shown as Figure 6-2.

Details:Point A Peak Output Voltage(no disturber

Fi g6b-2EBest g efsaurl tpeak output voltage

The deofaittldhed v e ffoarm peak o uatrgehbawoil g @&iye

10004

Average 126/128
5093 30505 20 0 of

40.0ms
W Deso) i) Timebase

L B0OmY/ X 500mY/ 500mY/|

AL 000V FUL 000V 0.00¥

-2.30us  2.00us/div Stop 210mv
200kpis  10.06Se/s Puse  Negative

Fi g6BWaveform detraipleak owetspwst voltage

nt . siglent.com 29
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7 Droop Tests

71 Test Wavefor m aRhedf eSteanncdea r d

When the DUT i s wihht esdiwsntdiseigimdol csq p atreseslv eroi fy
whet heoruttphuet droop off rdormfteiV®ipDUW Bl wsitdgmal ndreigms peci f
| EEE8Q2DP18, SudC.lau¥eltage riesd metaspoi nts F and G, an
J of the ®BdgtnaVNMgdesFi g@éd. € altheed aimpl i tude of the peak
and shaglrleabteer than 73. 1% of the amplitude of the p
Point G is defined as the point exactly 500ns after
after PFPbisdbHEHstnot -padsd theirgh

Droop tests is used to verify that whether the inse

7.2 Al gor it hm

Thedr ode satreeal cul ated as foll ows:

1. Measure the mini mum/ maxi mumn ¢l @aask h ovvonlFti iggeele a t po
respectively and define this as Vpeak_F or Vpeak._

2. Measure the voltage at exacaitsy owlko ngsb-Lacfetserecpg o ivretl y
and define this as V_G or V_J.

3. Measure the droop pteor cpeomimpgtgeFceht pgenbdbf Gaei nt J t «
% of=1B0W%GNpeak F
% oEFE100W%WdVpeak H

According to the dtEE&EBaR2rAI 3r, e fSeurbecnl cad) hien dthpbi Ltude of

peak voltage at pogmeat 6&sr atnfdan ®h.al% ddfe t he ampl it

points fFeamaelctHi vedgyes Thos -psesafhigbr.

7.3 Droop sTeMtt hiosutturDber

Thedr oop ctamstbe i mpl emented with or without disturbi

Thedr oopetnestronment without disturber is described |

731 Test Enviam@omemeécti vity

Test environment andb oecnsectpiloenaSfeTers e f €mv ik OOoMment

ConnecWiitvhdawt i sturber

732 Testrocedur e

Q) Configur& tbheobDUput test mode 1 signal

30 int.siglent.co
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2 I nTest Sdladbetl to select thelesesbed NembBi, st rebast ep
Dr oglpEEE8@DP18, 40..6.1.2.2

(3 Set the probe type (déemdedenbhpat) probpubrclammgele
A/ B/ C/ D) and aver &goefngmberf on the DUT test pair.

(4 Check the correctness of thGonrmsta®nvironment set

(B) Cl i cRumest

® I'f the system is not physicoahéyapphicgured wbl per
Connestep to prompt plhhwysi oalc haogih egnhh eyactui ohnav e ¢ on
t heisrestructiFoumnk Tttt t o s wutohee rtuens t

(7) During the test, the o0sciwHeotsticleep ec owislielginaut peoseia e n ¢t a
on ftchefigurdu®dBlannel |, if effective signal i s d
configure the eotarl roescptt tthrei gagnedransad ifsi latpepnl itehde sof t wa
after acquiring the data. After f.inishing the tes:s

74 Droop sWwetshh stur ber

741 Test Environment and Connectivity

Bef ore running tests with disturbing signal, it is
foDrUTsi gnal path and disturbing signal pdtbpepafser
wi t h dipslteuarsbee rihe T2esrt  tEn v<d arnodn nGeonnt nveicfibi svtivtr.yb e r

742 Test Procedur e

(1) Configure the DUT to output test mode 1 signal

2 I nTest Sdladbetlt to select thdedstesPed avetinh, Di b usbep
Dr ogIpEEES8QDP18Q. 62)1.. 2.

(3 Set the probe type (déefdedenbhpat) probpubrclsammgele
A/ B/ C/ D) and aver &goefngmberf om the DUT test pair.

(4 Check the correctness of theonresththbenvi ronment set

(5) Cl i cRun Test

@6 I f the system is not physicahéyapphicgured wbl ber
Connestep to prompt you to change the physical ¢

t heisrestruct iRunns ,Tdrslttinck o resume the test run.

(7 During the test, the oscilloscope will automati ca
on the confifBgupoela DrJel |, if effective signal i s d
configure t heeveolr rteoc tc atprtaugrdee ntohl ep assisg fall,t er i s app
after acquiriAMgerhéidatsaing the tests will outpu

int.siglent.com 31
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75 Test ReRaiflarsenc e

The test results of droop tests are shown as Figure 7-1.

Fi gu-LBest goefs udrtoop

The details of the tesatrshaweNRiagsde.d or dr oop tests

Fi gukWaveform aoddt airsloop test
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8 Templates Tests

81 Test Wavefor m aRhedf eSteanncdea r d

When the DUT i swiitnh tcerdtindntalsrégtiiagd mpl at ased edvtetsoi f vy
whet her NMDhki @RSl wi t hi n rtareigms plecEE&8Ce&., 3 Subcl ause 40.

82 Al gorithm

Templ aesess ensure that the normalized waveform of t
Fanda$l defFngédL@mmheasured aftehebMbDhgafilteraed by a
filtlires witdbmai hhesdmp nalcEIEE2@D 18, SubclzaBse 40.6.1

The waveform around point A is normalized by divic
Normali ze theowadepori ms adaes Ci, n Di,Tcadbtddeth i n
Tab8leNor mali ze Method in Templ ates Tests
Poi nt of ] .
Mode 1 Si Nor mali ze Met hod
PoiMAt Nor mal i zed blyy tdievipckiarkg val ue of t he
Poimt Normalized by dividi pgakyvaheeneda
at A
Poitht Normal i zed by divhdi pgahe dDf2t heme
. Normali zed by dividi ng hteh ep enaekg avtail v
Poibt
waveform at A
PoiFmt Normal i zed btyheaipdak nwgalbwe df the
Poi Normal i zed by di vi dihneg pbeya ktohvea t nneeg a/
oiHt aF
Nor mal i zevatvledaotrdms s hi ft it in time for the best fit

l'ies withinthédemet ¢ msltBtipe,sussees .o f averaging algorith
reduces measuariheontenesséssug ement resol ution.
TheEEE8B8020B8ubcl dusé. 1. 2.3 specificatoironalwaaveediorrers t
around points, As h 3wl dChletei dneD domai n trdaefsimmkidgtiemep | at
8-1. And the normalized mavkdloaum drba ndi tploiimtishe tir
templ at e Hiedg8ted in
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0_ 15 20 25 30
Time (ns)

Fig8iMormali zed transmit templateds &8s mMeadur ed

0.2 30 20 50

) 20
Time (ns)

Fi g82Mormali zed transmit templates &s measur ec
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83 Templ at es WI & ditosuttu rDb e r

Thea empltaetsetss can be i mplemented with or without di s
Thea empltaetsetss environment without disturber is descr
831 Test Environment and Connectivity

Test environment and connection bolkestemmlivaresmeast
ConnecWiitvhdwt i sturber

832 Testrocedur e

(1) Configure the DUT to output test mode 1 signal

2 I nTest Sedladbetl to select theleskesBed Ne mBi, st trebeast ep
Templ| dItEeBSE8@P 18, 43 ..6. 1. 2.

(3 Set the probe type (déefdedenbhpat) probpubrclsammgeéle
A/ B/ C/ D) and aver €goafngmberf om the DUT test pair.

(4 Check the correctness of th€@onrestta®.nvironment set

5) Cl i cRun Test

@6 I'f the system is not physicahéyapphicgured wbl ber
Connestep to prompt you to changeWhke pbuyshasak c
t heisrestruct iRunns ,Tdeslttitckn t o resume the test run.

(7) During the test, the oscilloscope will automati ca
on the confifBgupoela MDrJel |, i fnaéf fiesc tdievtee cstied , the o
configure the correct triaggemaplpé Vv els-ptaossiMdfidt! it ieg htih

software after acquiring the data. After finishir

84 Templ at swi tDest ur ber

841 Test Environment and Connectivity

Bef ore running tests with disturbing signal, it is
foDUTsi gnal path and disturbing signal p atemp | aft teesr
tests witphl edase ubd®aesrt tEn v<darnodn nGeonnt nveic@ii svtittryb e r

842 Test Procedur e

(1) Configure the DUT to output test mode 1 signal

(2) 1 nTest Sdladbett t o select thdesttsPed evetinb, Dt b usbep
Templ| dItEeBSE82P 18, 43 ..6. 1. 2.

(3) Set the probe type (déefdedennbhpat) probputbrchkammgele
A/ B/ C/ D) and aver &oafngmberf om the DUT test pair.
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4 Check the correctness

(B) Cl i cRumest

@6 I'f the system i s not

of

physically

Connestep to prompt you
t heisrest ruct iRunns ,Tdraltti tckn
(7) During the test, the osci

on the conffbgupelda MDrUel |,

configure the

software after

corr edthet rsii goearl

acquiring

t oe

thGonrerstale.nvi

0 change the
rteessutmer u rh.

|l oscope wi

aut omat i

ronment

configured to
physical
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85 Test Results Reference

The templsateessiolfftes nht Aj sBow@GFiage8-B,&i g 8-4d.e
The templ at efepbe siti sFessldding 8-6,& 1 g 8-6.e

SIGLENT =
fiC1) = 183.1107kHz =

Details:Point A Template

Fi g@8BTe srte ssuletf eriennctee mplsaft egsbdf{ aBt C, D

Aversge 128/128

Timebase
2200 2.00us/dv Stop 500mV
200kpts  10.0GSa/s Puise  Negatve

FigedAWaveformi det amplsafemsbht aBt C, D
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@ Uity

@ Uity

© Display

T Acquire

Point A Tem

Point B Template

© Display

Acquire

SIGLENT

& Analysis
= f

Details:Point F Template Tes sturber)

SIGLENT
® Trgger 3 & Analysis

Average 128/128

Tieo
2200 2008/ Stop

2006pts  10.06Sa/s Pulse

500mY
Negative 2

Fig86Waveformi det amplsaf egsé&t ablt
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9 Transmitter Distortion Tests

91 TesWaveform andR&Stamaeama a

When the DUT i4winhht esdiwdnblréengtned sk transmitesetrs di s
aresedvdrovligt her ™MDé BWnali thin thegspbeEERB®AB., 3
Subcl ause4.40.6. 1. 2.

Wheper for mirmgn s méli éstteortetssia nt h - bdiinsgt usri gmheal diiss truertpoeirr e d
out put ap,3043¥pPHz satnéehewadDdT

When in test mode 4, for each pair, with nbninter
| EEE82DP18, Subcl adssheal40 théeat.exE mV
The peak distortion is determined by sampling the

TX_TCdtk an arbitrary phase and processing a bl ock
MATLAB codien |tilsea edt a n doarr de grueifvearl eenncte. Note that this
di fferenti al sighalt dasd abyettdy been filter. A PHY
the peak distorti olneast beldéd wdlfl Owm\t hfionr tahte eye openi
Example of Test ModeadiWadvleef orm i s shown

«—

Volts

Fig9diExample of Wwawsef dMome 4
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92 Al gorithm

| EEE8Q2D2 138, Subcl audes Ar0i.e sl .lRow transmitter di stor
analyzing Test MDUES. 4 Thiegsadalepfsr 6 mi sasn afl oylzleo wsh:ie si gne

)
)
©)
4
®)

Remove the disitfuribti negx issitgsn)a | (

Compensate for fixture | osses.

Apply 2 JdHd>z shtifa) httheer i nput si gnal

Extr adbtTt e k

Cal cul at emitthtee rt rdaiysstuosritnigont he matl ab c¢cod201@Br,ovi d
Subcl ause 4€&q®i. Laledt or

93 Transmitter DS sWiotr@ioswtru r beeg t

931 Transmitter TPsWsbhoudbonTX_ TCLK

9311 Test Environment and Connectivity

Test environment tarad sond i etcetsidosrs tfpairelaglies r eErvi t on wer
and ConnWictthhovutt yDi stur ber

9312 Tedtrocedur e

(1) Configur&@ tbheoDUput test mode 4 signal

2 | nTest Sdladbetl t o select theleskesbed eoiDs sttuhd egst ep
Transmitter Distorti(loBEERNE2BDDB: ZFX..§CLK2. 4

(3) Set the probe type (demdedenbhpat) probpubrclammgele
A/ B/ C/ D) and aver &oeafngmblerf om the DUT test pair.

(4 Check the correctness of thGonrmstalknvironment set

(B) Cl i cRume st

@6 I f the system is not physically configured to per
Connestep to prompt you to change the physical c
t heisrest ruct iRunns ,Tédralttitckn t oe rteessutmer u .

(7 During the test, the oscilloscope will automati ca
on the conffBgupelda el , i f effective signal i s d
configure the corredthet rsiigggpmedckeanal heoscgpblur by u
met hprdoviaded EER800128.,3 Subcl auisre t4he 6s df. t2wadr e af t er
data. After finishing the tests will output the t

40 int.siglent.co



100BAS-EEt hernet COangftlpip & m clssteiro nMa nu a |

932 TransmitterTegwdtdr tTiXonT CL K
9321 TeshvEronamecdhtConnectivity

For the transmitter distortion t &MAs cawilteleudZz dtiisdnr

omamctive dif fwireelmdtiiadm ptriodd et ean betxadi®etth.e t est

The connecsteicotd omm tthhe tiesho®eFxtgudrRee t he test sitep i s

(1) Using a short¢ &drneeabl ehe DUT to t heofd2t7h ec otnensetc tfo

(2) According to the pair-r b e€iamdwd the setqeuda,| b seimrggthtet woo &
corr es ptoensdti npgo J1n, tJs4 ){,DAOB(J5, J18), DCG&eta mHh9), DI
test foxtwoei nput chammpels of the oscillosc

(3 Connect other uvuomsaditodis tt hpeo ithetsd ¢ € i adtitsmirr e

(4 Connect GBGhd@XDUTLK to one input channel of the o0s«
omSMA cabl e.

SMA Cable

—_— UTP Cable

50Q Terminator

Active Probe/
SMA Cable

TX_TCLK

Fi g@R2BransmittetresdtisshoflmXamdtL K

widhht diByuu$eagi om the test fixture
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The connecsteicotiv avm tthhe tiestshoFwnguaBet he test step i s a
(1) Usa short WUDPrcoehdel eDtUTT J 28 connecitfr tome steedti ofni xt
(2 Usan active differential probe to pr @&boef ttehset tpeosit

fixture acscomgmmaibgi hg t bet ed {((CBA+DCEBADC (DDH4,.DD
Ensure correct polarity of the probe head.

(3 Connect ®&Bhad&XDUTLK to one input channel of the o0s¢
omSMA bclae .

UTP Cable

(EEE— *  TX_TCLK
Active Probe/ |~
SMA Cable

Fi g@BEBransmitter distortamd tests with TX
wi t hout bdyi susuirnbgemr Senc ttihen t est fi xture

9322 Tedtrocedur e

(1) Configure the DUT to output test mode 4 signal

2 I nTest Sdladbetl to select thelesesbed NemP| st lme betrep
Transmitter Distor(IEEE8WDIB, TXOTGLKL . 2. 4

(B Set the probe type (défidedenbhpat) probpubbrchkammgeéle
A/ B/ C/ D) and aver &oeaf ngmdblerf om the DUT test pair.

4 2 int.siglent.co
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(4 Check the correctness of th€@Gonresttal®.nvironment set

B) Cl i cRuimest

® I'f the system is not physically configured to pert
Connestep to prompt you to change the physical C
t heisrest ruct iRwunns ,Tedxsltti tcckn t oe rteessutmer u .

(7) During the test, the oscilloscope will automati ca
on the confifbgupoela mrJel |, if effective signal i s d
configure the corredthet rsiiggearl ,1 eamal ptrm ceeaspst Uwrhee s
met hod provide0dsS8,| BEB&802u3e 40.6.1.2.4 in the
data. After finishing the tests wild]l out put the t

94 Transmitter Ds weit tBhr st ti uornb eTre s t

Tras mi titsetror ti on wi th di%tour btelre utsd sitg fsiexttiroen t o dc
waveform generat or20neBe3dsMHbe owd péas t heos amewiatntp | 1i 8t0uAd e
phasbkift, at the DUT, thg signal amplitude is 5. 4Vg

941 Transmitter TPsWsbhoudbnTX_ TCLK

9411 Test Enviam@omemdcti vity

Bef ore running tests with disturbing signal, it is
f oDUTsi gnal path and disturbing signal patransaftewrr
di st dretsitesn wi tfhl elase ubdfernr tEan vdarnodn nCeomtnveicBihisuv ittryb e r

9412 Tedtrocedur e

(1) Configure the DUT to output test mode 4 signal

2 I nTest Sédladwetl t o select thdedtesIedi &Metim®| st he>betrep
Transmitter DosSTXriCloEMB®2B183, 40..6.1.2. 4

(B Set the probe type (défidedenbhpat) probpubbrchkammgeéle
A/ B/ C/ D) and aver €geaefngmblerf om the DUT test pair.

4 Check the correctness of thGonrmstal.nvironment set

B) Cl i cRumest

@® I'f the system is not physically configured to pet
Connestep to prompt you to change the physical c
t heisrest ruct iRunns ,T draltti tcdkn t oe rteessutmer urh.

(7) During the test, the oscilloscope will automati ca
on the confifBgupoela MDrUJel |, if effective signal i s d
configure the corredthet rsiigogearl ,1 eamal ptrm ceaspst wrhee s

int.siglent.com 4 3
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met hod provide20dsS8,| BEbB&802u3e 40.6.1.2.4 in the
data. After finishingrebeltsests wil/]l out put the t
942 Transmbitdteowitti onTX_TCLK
9421 Test HEHmeimtrod Connectivity

Bef ore running tests with disturbing signal, it is
f oDDUTsi gnal path and disturbing signal pat h, after
di stortionmnstaeptheawet hetert tEam v<darnodn nteomtnveicBihisuv iwvtryb er

AsFi g9dfhowntirahemitter distortion testsaswiftohl I[doiwsst:u
(1) Configure the DBBtt Moadgnpgllt t he
2 Usa short WDPcoamleet the DUT to t KNeofl6t4h e otnensetc tfoir
B) Ust wo S8MAIl es with eoguunadlhtd etnegdlth2 )®iamtds+)] 66 Dt i on
Y of the ttestt wd xitrupwet channels on the oscill oscoj
(4 Usi ng taovabBid#&h we gu atonlneendgte ht ¢ 38 1 D iamtds+)] 6sbg dDt i o n
Y of the ttestt wd xawtrput Achannatygy Waveherm Gener at ¢
(5) AsTab®kshown, tdsel esdtgnalt egsdF orr beexi aangp Ipea.i rf A, i nstal
on J60, J67 to connect the signal Pair A to the
100tger mi nation for thdesitgmnal Fpai crdem@taighaBh @/ab)

being tested, i nTsabdlleshotwve. j umpers as

@) I nstall jumpers on J59pi a3 @pimdhd 3)emodeéc,j uider
Oscill oscope mdsassurgensalt haempOUT ude phwerh gablsi namro
and U2.

(7) Set the Arbitrary Wavedfiosrtnu rQeininegr staocsirnfatilon i s thteglu tc al i
At the wdOT,833MHz sine Awphas ewisthh f180 s subtracted
is 5p4d4Vp

(8 Connect BhdXDUTLK to one input channel of the o0s¢
om”RSMA cabl e.

(9 Oscill oscope captures the stghal pbamahytése medspr

4 4 int.siglent.co
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)

Active Probe/
SMA Cable

SMA Cable
———— TP Cable

D Jumper

ET
TX_TCLK

DUT

Fi g9A® ansmditstt otreé swtost h TX_TCLK and with distul

9422 Tedtrocedur e

(1) Configure the DUT to output test mode 4 signal

2 | nTest Sdladbetl to select thdedtesSesdi aWiibh, st heebet ep
Transmitter Distor( IEEcESWDIB , TXOTGLK . 2. 4

(3) Set the probe type (defdedennbhpat) probputbrchkammgele
A/ B/ C/ D) and aver &oaf ngmblerf om the DUT test pair.

4 Check the correctness of theonrestalnvironment set

B) Cl i cRumest

® I'f the system is not physically configured to pet
Connestep to prompt you to change the physical c

t heisrestruct iRounns ,Tdxsltti tcdkn t oe rteessutmer u .

(7) During the test, the oscilloscope will automati ca
on the conffBgupelda el , i f effective signal i s d
configure the corredthet rsiiggearl ,I eamal ptrm ceeaspst Uwrhee s
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met hod provide20dsS8,| BEbB&802u3e 40.6.1.2.4 in the
data. After finishing the tests wildl out put the

95 Test Results Reference

The test trreasmnilditsetod retsitesn ar eFisgh@bven as

COMPLIANCE TEST

Fi g9-bEBesetsabft transmittteesrt sdi st orti on

The details of the atnesghi &wavedsitmsmhmo W nk i ags9-6. e

Transmitter Distortion

16.573(mV)

15.113 -
13.654 - / 1
12.194 -

10.735 - | A |
9.275 -
7.816% A4 LA

6.356 - °

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
B Peak Transimitter Distortion For All Phases
Limit Curve

FigobWavefcecrtmid sahemi ttdaresdisstortion
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10 Jitter Tests with TX TCLK

101 Test WavaenfdorSht andar d Reference
When the DUT i3 amgdittetsdar moeddv erovif eyt her MBblke ®HUFnal
within t hrearmipre cli BER2803., 3 Subcl abuse 40.6. 1. 2.
MDI out puti svayledrongn Ble
1 5 5 5
0.8 b NS -
0.6 PR e T R RRrt SRTETEEE SRPPRTE FPSPRESPRPRRE 4
S . e W S I 8
oot L ol
RNV U OO0 0 O Y 1 0 O Y A :
= on f'L: (AR J'.I | t |'I !
AT Y AN OO |
I S \ | \ ; :
-0.4—--\\-J1-;-------K-JI ----- N R T - :
P S M T I R -
e e
_10 O,;D‘I 0.;02 0.;03 0.;04 Ti%:g%us) O.;OS 0_:0? O.;08 D.;OQ 0.1
Figam®lerest Mode 2 antdewlaevsetf oMond e 3
102 Ji t Tegwist h TX, TOUK i n Master Mode
Ji ttteesrtesy itfhiahse n t hies (DUITe st, Mohdee j2i t wet hshouhd ®peci fi
in | EER®Q383,3 Subcl ause 40.6.1.2.5.
The following jitter BAS#Es dawvécpsosr wo tametderee DUTO0 0 @ |
, Ji tMaesrt er ModeThl@geXaOdJuor ement s vermrétdfgsedtter on the
relatike toansmit clock (TX_TCLK) of the DUT. Th
i mpaotnf or mance, there are necospgdaecieiutctcamfeormapmc
i nfdrimee purposes
, Jitter Marsedhri DUBiifn |tehsetteMmi ngthrdoedset i s used to ens.
jitter an ttrhaen sDMX _dICe KR rel ative to an unjitter e
ns
Jitter MasThe itFg dttsheedschie ji tteld dm atnsefiTIXUTICh KR
relative to an uwrfjtietrt eapepl yrienfoa sae nGkhHezt dhiilgher ed L
TX_TCLK Jitter test ensuresGthransmiEXfdiCo&Ekede| at
to wmjittered rewercanstbASPERSs moXDET(JoTvepaiat §) is |e
than 0.3 ns
int.siglent.com 4 7
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1021 Ji tt er Master Meodtes JTXOUT

TheaMmrood& KOUTmeasurements are used to measure the |
t o he transmit cbbck heThoUTGh K)t hese measur ements i
conf ormance, there are no specijitteestiésmamace Iriem

for i nfpournpads evse.

10.2.1.1 Al gor i t hm

When the DUT i sJROUTIes tdedsh atehde® ;gpecaalkk j i tt er of the z

of the differential sigintad oaunmpaspandithg &MDder e@fl atth

(TX_T)ICLKoughese measur ement sconnfdoirrmeacntcley, itnhpearcet ar e

conformanceediend EEE8020 B8, Subcl aussoe t4hOe. 6t.ielwsnd .y5e s ul

fornf or matripwows e

Howe v eXOUTiJsT u sdeedt etromi ne compliance when combined wit

The value of Jitter MasteramModdehd TMDUTdasanot fhéte

trancmoEX_ TCLK) signal stheotuw &6 thras cta@ t, L mama@icconrn dc ont ai r

l east 12.5 mil.lion symbol ti mes

The steps t ¢ tavesltyeze HOWA aFT f ol | ows :

(1) Simultanapttslre a | ong record with both signals (1

(2 Define reference edge times as the 50% threshol d
of the TX_TCLK signal

(3 Define a jitter quantity, measud&XdTCL&EmMtbheéeheeDel
othe selected edge of the MDI data signal. The i
iadded to a jitter histogram for visualization pl

4 Stef@ds ¢@8)are repeated to acquir ehenejw tdtaetra hainsdt oagcrcaun
newcqgqui sition ust iolf atatlaedsats bE&En analyzed

(5) The pteppakak value ovesqachlie séemt iome jindlt teir JpToXpQuUTat i on

6) Record the wbhbest andexXipd@r Et hepaieRaisrf gh/aB/ €he) fi na

test .resul t

102.12 Test Enviamdm@éonnnecti vity

Jitter Master Mode JTXOUT test supports therwswe of |
MDBnd TX_TCIls.K signal

The connecti om owi tthhes etcaditocnhi stpperts a differenti al
the MDI,whiighdowisFi gulB2e the test step is as foll ows:
(1) Usea short WD®Prcroahbel eDtUOT J 28 connecit ®fr tome steedti ofni xt
(2 Usan active differential probe to pr @&hoef ttehset tpeosit

fixture accogpmaihg bei (PAtre)sDAJIDH{ DCBB)DC (DH4,. DD

4 8 int.siglent.co
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Ensure correct polarity of the probe head.
(3 Connect ®&Bhad&XDUTLK to one input channel of the o0s¢
om_RSMA cabl e.

5 SIGLENT

UTP Cable

Active Probe/

Active Differential Probe SMA Cable

TX_TCLK

Fi gaeeConnectSieoccn Woadm t est WMdxtar eMdde JTXOUT tes

The connecsteicaad om tthhe twhsitch i x8 Ma @c dtlsool epsr obe t he MDI
whiichhowrsFi guB3e the test step is as foll ows:

(1) Usa short WDPcoalmleet the DUT to t leofd2t7h e otnensetc tfoir
(2) Accordi nsg ogtpaaitrheéei ng testeahwiesi egu a lwoln@iditteh t o ¢
corr es ptoensdti npgo J1n, tJs4 ){,DAOB(J5, J18), DCG&eta mHh9), DI
test foxtwoei nput channels of the oscilloscope.

(3 Connect the otheronsacsZzohfttdet pod dtlier ehicma
(4 Connect ®&Bhad&XDUTLK to one input channel of the o0s«

int.siglent.com 4 9
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omaSMA cabl e.

SMA Cable

UTP Cable

50Q Terminator

Active Probe/
SMA Cable

P
TX_TCLK  _ |

Figua®@e€Conne otckeonizoomn test fixture for Master Mod

10.2.1.3 Te st Procedur e

(1) Configure the DUT 2tso gomwatl put test mode

2 I nTest S d laebcet! to select the Teesbt Sée* elast,t etr h eWi g the
TX _TCL>KJitter Master (IMOHES-@INXBOUT4Y ..6. 1. 2.

(3) Set the probe type (defdedennbhpat) probputbbrchkammgele
A/ B/ C/ D), edge and me@aosnufriegtuaibend oan d hien DtUnTe t est p

50 int.siglent.co
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(4 Check the correctness of th€@Gonresttal®.nvironment set

(5) Clcik Run Test

® I'f the system is not physically configured to pert
Connestep to prompt you to change the physical C
t heisrest ruct iRwunns ,Tedxslttitckn to resume the test run.

(7) During the test, the oscilloscope will automati ca
on the confifbgupoela mrJel |, if effective signal i s d
configure ttrheggeear rleecvtel t o capture tllreegdihgrdalr, 1010
to.1&fter finishing the tests wil!/ output the te:

1022 Ji tt er Master Moedset sUnf i |l t er ed

The t egisttt grormast er whoidceh uinsfointl Htehré@e aedU Tath s ¢l TaXc KT CL K)

relative taedmeraamiciet hetrpadsr d ess than 1.4 ns

10.2.21 Al gor it hm

Set the DUT in Matsherj Motded admlathieehiTEXUTICAKRE r el at i v e

unj i trtedreeanndc et he rpd egsemireess t.han 1.4 ns

Thanjitteredsraseumadet o be a compwittelfl iriad aealluiidck

alcll sckhaveter.

I n t hign tudnsfti | t eirse dc oymptutteerd as f ol l ows:

(1) Measure al/l ti mi ngcrimsdiamg spdqiant ss)heofSdwWwee acti walg
record.

2) Compute the mean frequencysofVetht Bemeasiuredretocdtk

3 The mean frequency of cl| oc&n siiumjaillt tcearne db er ecfoenrsei ndce

4 The jittersuorfed atcihmintedaei mest amOBRUTODXC KTCL&E)comput ed
as the dddvitahtei d5n0 % cr ossifnrgomft hehec ofrXr_ eTCLKnao i ng t
the computed ideal clock

B) The jitter value for each edgeo ocan jDUTE.eTrX hTi GLtKo gsriac

6) Capt tO®&ms to 1 secend of the signal

(7) The ptegpekak value over-adcdcuwei seantiiorne jmultteir popul ati
Master Modej ilUtntferl t er ed

10222 Test Environment and Connectivity

Thea esmnvironment Fii g d9deo victoeanse ¢ si eshown as foll ows:

(1) Using a WTOP ccoarbneect alt ihRla DUMet o

(2) Connect B5hdXWK to one input channel of the oscil
oR_RSMA cabl e.
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Active Probe/ e———————[JTP Cable
SMA Cable

Master Mode

Link Partner DUT
RJ415 RJ15

+
TX_TCLK _

Fi gd®eConnedtariotnt er Malbsntfeirl tMeordeedT Xb yT QoLrKo bi n g

10.2.23 Test Procedur e

(1) Configure the DUT 2tso gomwatl put test mode

2 I nTest S d laebcetl to select the Tesebt Sex eloaist,t etr h eWi g the
TX_TCLKJitter Mad®néri | MeEkEeeEB82P18, 40..6. 1. 2.5

(3 Set the probe typesidghiéedenbhpat) probpubrchannel
A/ B/ C/ ®)ige and meaas urmeotrtiampguale f or t he DUT test p

(4 Check the correctness of th€@onrestta®.nvironment set

B) Cl i cRun Test

@6 I f the systeal iy oonf ppysed to perform this test,
Connestep to prompt you to change the physical ¢
t heisrestruct iRunns ,Tdrslttitckn t o resume the test run.

(7) During thectiéstosctolpe owill automatically verify wt
on the confifBgupoela DrJel |, if effective signal i s d

configure the correct trigger | evell Iteoogltaddptrfusr e t h

to 1s. After finishing the tests will output the
Not €onfigure the DUT to operate normally in the Mas
, Reset both thePabDUTheanddelviinckes i f necessary.

Set bit 9.12 tSLAVEbDM&oMASTGER At i on.
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Set bit 9.11 to force the DUT to become the MASTE

Ensure that the Link Partner is properly receivi
Partner has set its GMII register bit 10.13 is se
Not Ehe r efgi sdmeraynhse taddri®asd ifwhhé t i n(xKxeginhdt gr are de

format)

1023Ji tter Master TMosde Filtered

The testuustaestted jitterd otnr atnbsenfi U TTICAKRY rel ative to
ref eraefntceer ap pliztyiignlgs aar, bikhhteegpeak value of the result
jitterXOPpTsthsalJ T thleanh e@.$h3e nDsUT shoul d be set in Master

10.2.3.1 Al gor i t hm

The algorithm proceeds as foll ows:
(1) Capture at |l east 100,000 edges ofetbaedDUT TX_TCLE
2) Compute the jitter waveform of the DUT TX_TCLK r €
@B) Filter this jitter wawsesf drindtweirda haoaf p5 akeHze dhijgiht t er
hi glass tfriantsefreri afdumlictt 0 w
0 Q. QQ '
Q"Qu 1 1Om

After this step of filtering, it produces a new jitter waveform.
4 Ensure thatpeal wvpalake edfi tttheer fwialvtedvror-sa speghas et he
modeXQUTs | ess than 0.3 ns.

10232 Test Enviamdm@onrnnecti vity

The t esrtonemmevnt andartebammetdasonli tter Mastpredoder &hé

<10.2T&st2 Environment>.and Connectivity

10233 Tesftr ocedur e

(1) Configure the DUT to output test mode 2 signal

2 I nTest S d laebcet! to select the Tteessdt Sietl admst,t etrh eWi g the
TXCILK> Jitter Ma¢itletririeldE682218, 40..6.1. 2.5

(3) Set the probe type (defdedennbhpat) probputbrchkammgele
A/ B/ C/ D), edge and meG@aonfriegtuaitemd oan d hien DtUhTe t est p

4 Check the correctness of theGonrestalnvironment set

(5) Bd ore performi ng htathies Jtigadtesr eMasuree Mode JTXOUT w

6) Cl i cRun Test

M I f the system is not physically cowiflilgurreetdurtm tpcer

Connestep to prompt you to change the physical C
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t heisrest ruct iRwunns ,Tedxslttitckn to resume the test run.

8 During the test, the oscilloscopecwitléstaudiognadl cia
on the confifbgupoela mrJel |, if effective signal i s d
configure the correct trigger ladgvdleatsd cdapPtku reed gte

DUT TX_SChKaAfterttiéeniedhi asgwill output the test r
Not@onfigure the DUT to operate normally in the Mas
Reset both thePaDUThearnddelviinckes i f necessary.

Set bit 9.12 t&SLAVEbManMASTERNTf i gur ati on.

Set bit 9.11 to bhecomethlee DMASTER.

Ensure that the Link Partner is properly receivVvi

Partner has set its GMII register bit 10.13 is sce
Not €Ehe reffi sdmerayns t he &aadrde #fsheits | m( Kegainslt g are de
format).

10.24 Te s t Results Reference

Thet est rrefsairlfdodrc ewietrh TX_TCLK whasntnd®idE si s hiofingruarse
16.The wavef or mmodetldaitlt e T MadTsehroviss d g U B6e

™ Trigge 4 Cursors [ Measure P4 Math

\\\\\

FigaRef erencséoresishitter TXwlEE€MWT i n master mode
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FigaeeaVNaveformfdet aTwhOeunT DUT i mdenaster m

103 JitterwiTTenstTsX TCLE| aMm&@dei n

Thee tests veri byThUflaal ahe) mbodewirt oifn the spe<ified

2018, Subclause 40.6.1.2.5.

Jittewi tlesTX_TCLK when DUEsile tessl ahe modé owing it
Jitter Sl ave MWmassurlddXOtUhe jitter on the MDI data r
(TX_TGMhKDWT n SLAVE timing mode. Though these mee
conf ormanaee hbespecific conformawcéeeldi miorsi nTlhe

purposes

., Jitter Sl alvtee WMowdlzrulend t he unfiltered jitter on th
signal rel ptair WweMatsdteraan d mikt c¢cl ock (TX_TCLK). Thi s
the DUT is opeaatShavea®nemedlwl®To a | i mki tphaethieerr

Channednd the Tersetc oGimeemndeeld ibsy -2 W28 BEEBREABOA.A6s.81 . 1. 1
i n Ten€hannel chaptenapfTames peetst@@ms t o di grealonfdor
the pepekk jitter without filtering and ensures t
Jitter Sl aveThvwo dtee sfti |daeptekledgeat ofFeade DUT TX_TClL
Link Partner TX_T€a&ursegnhbhe sate mjli ade&Xr TGUHKNt it
rel aé atsotTeM_ T CLK) afthee yiavdfewmrinmg a 3 2p aksksz fhiilgthe r .

test al so simultaneous!| WMa sneTexXs uTrCLsK trheel ajtii tvtee rt oo na
reference aft erwafvielftogetrhng ©6Pbksfgjlitiegdr This test a
wor dtadyKOUTmeasur ement to deteilimien efeisloing latéqud x le

j i tftoer BUB)WE us t hBUMIXOUT minus the | i(tMaesrt eof) L
TX_TCLK byl 5kHpdbisghil ter must | ess than 0. 4ns.

int.siglent.com 55



100BAS-E Et hernet Compliance Test Application User Manual

1031 Ji t t er Sl ave Nedé sJTXOUT

Jitter sBAKOQETssmodeafsi ntehdet gpecaakk j i tt er of the zero cros
signal out put atthédrec dDrl egpedmdiinvg aendgre to fc ltolcek O UTX _

The results are reported for informative purpose

10.3.1.1 Al gorithm

When t he PBUatviesiTegt ( BpJdOUT s dedsi ntehdet qpeeaalk j i tt er of

zero crossings of the differenttihael coirgreslponudti pmyt ed

DUT transmit c)lTohokutigth@ XeT@Geldsurement coinfidirmaatcley i im

are no specificsperfidn nkatnEdBad-210iBr@I, tt Subcl|l a uwsoe t4l. &.els.t:

result onl vy pfuorp.oisref or mati ve

Howe v eXOUTiJsT u sdeedt etromi ne compliance when combined wit

The val ueSlodMeldiet tJeTrXOUT i,anwdot hfei MDér eddt a of the cul

transmit clock (TX_TCLK)bestiwgereanl 10Wansl d ob el csaepctounrde d

l east 12.5 million symbol ti mes.

The steps tclametdygzeTKOEIT is as foll ows:

(1) Si multaneously capture a |l ong record with both si

(2) Define referencelO8dgbreismes dasrtossimngs of the sel
of the TX_TCLK signal

(3 Define a jitter quantity, measured from the refer
othe selected edge of the MDI dgeaosi ghel MDThdai g
iadded to a jitter histogram for visualization pl

4 Stefs 8d)are repeated to acquire new data and accul
newcqui sition ust iolf atatlaedsats b&En anal yzed

B) Thpeakpeak value ovesqachlhie sémt iome jindlttir pX@OPTI ati on

6) Record the worst JTXOUT test paisfuditf aAnmdBn oC/fDou ra skE tt

test resul t .

10312 Test Enviamdme@énrnnectivity

JitseaMede JTXOUT test supports the use of SMA cabl

MDI and TX_TCLK signal s.

The connecti oM owvmi tthhe etcestonfi xture which supports a

t he MDI, swhgsddo wisFi guB/e the test step is as foll ows:

(1) Use a shortt odJitRPdahcen bOtUSBT J 28 connecitfr tome steedti ofni xt

) Use ahiwawae differential probe to probe& otfe stth ep otienstt
fixture according to the s)i,gn@dB$acCHB)DBEI D H#t,.eDDt e d

Ensure correct polarity of the probe head.
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(3 Connect 6GWMX DOILIK to one input channel of the osci
or a SMA cabl e.

U SIGLENT

UTP Cable

Active Probe/

Active Differential Probe SMA Cable

TX_TCLK

DUT

Fi gaBeConnectSieoccnt Wwoadm test Sli aMadree JToXOUT t est

The connecsteicaad om tthhet Whixdhuwreupports SMA cabl,es to
whiichhowrsFi guB3e the test step is as foll ows:

(1) Use a short cbwhhmexabltehe DUT t o t hezJo2f7 tchoen nteecstto rf ic
(2) According to the signal paiablwikdi g utaé sa nenhagdttdns it g
corr es ptoensdti npgo J1n, tJs4 ){,DAOB(J5, J18), DCG&eta mHh9), DI
test foxtwoei nput channels of the oscilloscope.

(3 Connect the otheronsacsZzohfttdet pod dtlier ehicma

(4 Connect Bh&d8XDUTLK to one input channel of the o0s«
or SMA cabl e.
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SMA Cable

UTP Cable

50Q Terminator

Active Probe/
SMA Cable

i-mu
» &

TX_TCLK

Figuam®eLonnectSeocn 2oafm t est 3l aMadree JToXXOUT t est

10.3.1.3 Testr ocedur e

(1) Configure the DUT 3tso gowatl p (f 9] tagetmomded e

2 I nTest S d laebcet! to select the Teesbt Sée* elast,t etr h eWi g the
TX _TCLKJi t$leaMede JTX@EEES8Q@DP18, 40..6.1.2.5

(3) Set the probe type (defdedennbhpat) probputbrchkammgele
A/ B/ C/ D)nd endegaes uar e t i @ené&ndtuabe ftdhhe t he DUT test p

4 Check the correctness of theonrestalnvironment set

B) Cl i cRun Test

@6 I f the system is not physically configured to pert
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Connestep to prompt you to change the physical ¢
t heisrest ruct iRunns ,Tdesittitckn t o r essrume the test r

(7) During the test, the oscilloscope will automati ca
on the confifBgupoela MDrJel |, i f effective signal is d
configure the correct tnrailg,gearn d epvreolc etsos ctahpet usrieg ntal
to 1s. After finishing the tests wildl out put the

1032 Ji t t er Sl ave Modet Unfiltered

Jitter Slave Mode Umea dnigeite dunfsi Itther @d sjti thtyer on t
(TX_TCiL&Knals r el aparvieMasottearahsmkt c¢cl ock (TX_TCLK). Th
whil e the DUT is op8lragvteicrogh nrecrtmall Ity as |ti m&ka ptagrt ner
t he connwicd itome | BeBhe Cjhiatnthnelds s hbbhatdobpdsesthe confo

test.

10.3.21 Al gorithm

This secti ocan ghbirsdithamsest or meaasvwerd en gT Xu nTTGU K ejrietdt eSr o
This test wéiterthedDWUTtli asvt®®mengt modej nc&nnected t
oper at iarsdteiirmi Mg mode with the jitter tetpeatkannelt er
on thé&tbdhismit clock (TX_da€Ltéryamrseniatt i ovleoctko (tThX TMCL
t wol ojdildme asur ement .

Defimeraelf erence edges as t heseof5OMthstatfelrpmhoheér ¢dr 0 XsiT¢
signal

Measemeh rising edge of DUT dXfT€L&nséeghatl weas t he

of the TX_TCLK sitgsnaclo rtroeistheoenlttteinngen coef eedge. The jitt
rising edge on DUT TX_TCLhK sstioggnradm.i s added to a jit
Analyze 100ms to 1Thkieconar rod ¢ p iePd shtattn@ | peéoinod$ ock

The ptepakak valtlhe @ewdrire jitter piotpBlelrdeden i s recor c

Unfiltered witehnsTuX eT GQlLhKath stghse tvhaHou ep a s atf lne ma.s t e

10322 Test Enviam@onemdécti vity

In the fohematohesc¢tti vity oonfp.lSehnino rtrheedstt agse rsgelr Dal m

| omg hecabitrestteoaddi rectly connect Link Partner (Mast
DUT recoltenk Phletcnerck, test the | irtetleartoiovfeh @ XT X CT L k
on thek PRartner

I n the for mal test for Jitter, aSlpavce aModoeaghllirafdd t & $
recmemnded by t hef stleEnEdEa8r2dD 1i8n tShudbct 40s@. 1. 1. lelTest ¢
secti on, the tmanufcadt droodn fraishp els6® wi th port A on t
conneedctct e DUT.
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C ) Cs Cy
A BSOS oS> ———l B

e R D

Identical for each of the four pairs.

Figure 40-19—Test channel topology for each cable pair

Table 40-6—Test channel cable segment specifications

Characteristic Attenuation

Cable segment Length impedance [;;cr 100 meters

(meters) {at frequencies at 31.25 MHz)

> 1 MHz) .

1 L=1.20 12002 +50) 7.8 to 8.8 dB
2 L=x 100€2+50) I0.8to 11.8dB
3 L;=1.48 12003 +50) 7.8 to 8.8 dB
4 L=y 10002 +50 10.8t0 11.8dB

Figu®erest chpoaoefication in | EEE802.8BasbhknBartnéor

The tkhabhamlefi nleidgum®ec abheappl i ed etsa telraat Fa g ihBle0

shownThe tedts alsemnelo conne¢Masher Linha tthetdd8O cor

sectd om thei xewuttestTrewvironment is set up as follo

(1) Connect twerBUTn Slave mode) to ¥hoef Jt2h9e ctoensnte cftioxr
using a short UTP cabl e.

(2) Connect the (Lworrkk Piam tMester mode) to Z hné 13@ c¢cemsh
fixture by wusing(TesltomgpoldThP . dakbmd@det abBpotoellsitng t
chansipgeci fi daf iiofeidgad@e

3 Conneet TXhTCLK of Link Partner to one input chann
probeSMA cabl e.

(4 Connect theofTXDODWClakhot her i nput channel of the os
probaSMA cabl e.
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{5 SIGLENT

UTP Cable
Active Probe/ Active Probe/
SMA Cable mm B SMA Cable
Slave Mode Master Mode
DUT Link Partner
RJ45 RJ45
TX_TCLK | TX_TCLK

Test
Spool

Fi gam®le®Pr obi ng BASE 1DI0abve TX tE@UKdEred and Unfilte

10.3.23 Testr ocedur e

(1) Conf i guLrienkt hPeap ¢ maatrsi ntghe MaDsUTep e rmantdirnngaInl ¥ he Sl ave
timing

2 I nTest S d laebcet! to select the Tteessdt Sietledmst,t etrh eWi g the
TX_TCL>KJitter SlUnvei IModieE82218, 40..6. 1. 2.5

(3) Set the probe type (déefdedennbhpat) probputbrchkammgele
A/ B/ C/ D), edge and meG@aonfriegtuaitemd oan d hien DtUhTe t est p
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(4 Check the correctness of th€@Gonremsttal®nvironment set

(5) Clcik Run Test

® I'f the system is not physicoahéyapphicgured wbl pber
Connestep to prompt phwysi oalc ha o géh egnin eyacti ochnav e ¢ on
t heisrestructiFoumnk Tutt t o @uteh e rtuens t

(7) During the test, the o0sciwHh etsticleep ec owislielginam Ut pposeia e n ¢t a
on ftchefigurdudBlannel |, if effective signal i s d
configure thdeatomlapmptcur & rfilgagnedri gpmadess toam0OBmgnal |
to 1s. After finishing the tests wil!/l output the

Not@onfigure the Link Partner to opeEmasere@otmat | g V

l i nk exists bettweeenLitnhke FDaUrTt naenrd

Reset t-Rarthek device if necessary.

Set bit 9.12 toSLAVEbDbManMASTERNf i gurati on.

Set bit 9.11 to force thaesttémk Partner to become

Not@onfigure the DUT to operate normally in the SI a

Reséthe DUTidewiecessary

Set bit 9.12 t&SLAVEbManMASTERNf i gur ati on.

Set bit 9. 10DUTtTo bHhecomethlee SLAVE.

Ensure that the DUT is properly receiving data f

has set ittserGMIilt rlddgils3 i s set to 1.

NotEnsure that both TX_TCILFMarstingenra)l sa r(eD UoTe ianngd cLai pntku r

phase relationship is relatively stabl el aw&ockul $i y

tracki mgttehe M

Not Ehe refgi sdmerayns t he &xdahdirde sidlheits i n( Keginst gr are de

format) .

1033 Ji t t er Sl ave Meogtes Fil tered

With the DUT opana&tmimg impditePem®near Ld me&radtitairgni inig t h
mod,e fhétered DUBPTXrEGL KOO O eecadsgte s1 000f t he DUT TX_TCI
Partner TX_ TClAKedsasnmgmas st he same jliadedrTQluknt élt t i( \De
MastTeXxx _ TCLK¥n | ttehrei njgi t t er wiptals sa f3sad tkehszt heihdgsho si mul t
measures t heMasitTekreTCbK tédlkative to tamdruing éntitmeg etdhir g
with a 5bpa#ld Ilhiegh This testada&OWwImesassremenwort @t d8&t
compliambe rfeopwlptlkesako jitter in Sl aveavy@dXdd TpImi :1utsh e h
jitterPaaft Mizisnlér ) TX_TCLK f i-ga<sg efdi Ibtyer5 krfles thilgen | e s s
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10331 Al gorithm

Thd il tered DUEsEXanTICkMMeds three fti | tem etdhgt{®Mri Bk partne
TX_TCLK itsednr urejliattti evree ttfoeletf @eriemg et hi s jpiatsiselrt evi t h
to get -tbepeakkjitter value

Andeamsures the same ||l ave&Xr . TGuUENTT ietasstt{leXE T CB K Mn

f il ttehrei njgi tter wiptatssa f32 tkehHz hi gh

Sectdld®n 3Al2g.0lr>idtilsncusses the computati on off thheeved f i | |

(DUT) TX_TCLK r aba(elrivreh etpoa rtthxe. TMLK si gnal . Capture
and the Link Partmaed TXmpOltk @i gmalter and filter th
higmss filter to produce a filtered jitter wavefor|
The transffeorr f3RrkgHzis dn feitd ¢ ler o WS
., QQ
(@ e
Q"Qo ¢ M'Agr

The met hod to computlLe X tThaLsk, ¢jrp)t ¢ @ e of e fled. 2t.02 .clh a |

Al g o r>atnhdin0O<. 2 Al3g.0lr>. t h m

The steps toi amnalfpibet TIIheeve mode) wiash fToxl _IToOASK i s

(1) Si multaneously capture a |l ong record of at | east
l im&krtner $TKgmhna@lK.

(2 Define referdrhiegéet edgemebisurement as the 50% thre
Mas t(leirm&r t ner) TX.TCLK signal

(3 Define a jitter quantity, measured for each risi
di fference b¥%twresnsitrhgg &f0 the TX_TCLK signal t o

reference edge.

(4 Compute a jitter waveform oafst{ehrenki martapedudF Ky T
relative to an angdiftketed tbhfergnthdegplasassadef bem w
compute the jitter.

(5) Ensutrhee r e DWlMpesatkpfe ak fjiilttteered bypal88kplzd h etglhe wor ¢
Sl avd@ XOUT minus the j(iMatsetrero)f TLX nTkC LPKa rftpnhesre r eidl bgr

mu st |l ess than 0. 4ns.

10332 Tet Envi raonndmeGonnecti vity

The test environment is the same as <10.3.2.2 Test Environment and Connectivity>.

10.3.33 Testr ocedur e

(1) Configure the Lingmk aBarthreerMacgerrataiomrdmiDiiTy logp eBlaa v e
timing.

2 I nTest S d laebcetl to select the Tesest Sex* elaist,t etr h eWi ¢ the
TX_TCL>KJitter Slave(IVOHESXRA1&,er4 ®. 6. 1. 2.5
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(3 Set the probe type (déemdedenbhpat) probpubrclsammgele
A/ B/ C/ D), edge and me@osnfriegtuaibend oan d hien DtUlTe t est p
(4 Check the correctness of th@Gonresttal®.nvironment set

(5) Clcik Run Test

® I'f the system is not physically configured to pert
Connestep to prompt you to change the physical C
t heisrest ruct iRwunns ,Tdxsltti tcdens utmoe rt he test run.

(7) During the test, the oscilloscope will automati ca
on the confifbgupoela mrJel |, if effective signal i s d
configure the cocmapturertbpgesi ppaelf damdatprloeasts
edgesAfter finishing the tests will output the te

Not@onfigure the Link Partner to operate normally i

l ink exists between the DUT and the Link Partner.

., Reset t-Rarthek device if necessary.

Set bit 9.12 t&SLAVEbManMASTERNf i gur ati on.

Set .blilt t9o force the Link Partner to become the WM

Not@onfigure the DUT to operate normally in the SI a

Reset the DUT device if necessary.

Set bit 9.12 t&SLAVEbManMASTERNf i gur ati on.

Set bit 9.11 to fohee SLWY¥EDUT to become t

Ensure that the DUT is properly receiving data f

has set its GMII register bit 10.13 is set to 1.
NotEnsure that both TX_TCILFMarstingenra)l sar(eD UoTe ianngd cLai pntku r
phasel ationship is relatively stable over multiple

is traclkisngrthe M
Not Ehe refgi sdmerayns t he &daadrde 6heits i n(Keginst gr are de

format).

10.34 Te s t Results Reference

The reference resul wi tof TDXitTEls K Fhirguim@eMdh@®&e waveform
detsairehownrEi g a Ble2
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126v/ X a8smvy)
905mY FULL  -4.65mV

Fi gdeleaVa

veformotfiedhtter FSI
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0005 200us/dv Stop 0.00v
20.0Mgts 10.0GSa/s Edge Rising,

ave e hloTdXe. TCL K

n

t

gl ent . c
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11 Jitter Tests Without TX _TCLK

Not all DUT provide access to TX_TCLK. Hence, in th
to TX_TCLK, it mipgehtf oben @pos il ilee ntad i ve and si mpl er
procewhireh could computanBhaveéi mobede iwnt, Maasntde MpX _oTva Ldk
some hel pful information .for the tests under this ¢
NotBis is an alhoed nfadre |jtietsttermemmeasur ement being pr
accessible. This is an informal test method.

I f you want to intensive study trhead ittheXppemttisx wi

40.1IBTransmitter Timingadceéewhi chNosTHYaT®hkéEéalt hdocum
i5i gabit Et hernet Consortium Cl abd&@het0GiPgwAb i Tte sEt hSe
Consortium is based at the University of New Hampst

111 Ji t TeegWist hout T,X DIUCILK ar MBMe d e

According t-8018FEE80RBRcBausdBEOYNDasd. Lo2be, measured bef

the filtered jitter test as the result of the fildt
jitter plus KtOWUeT T hf sd & erscetd droéd FOUIMe aslhe ement for the
that it shbROUT ass malel compared to the filtered TX_

Ji ttteesrt s wi t hout TX_TMalsk ewhcesho dbbUeli d ed i inn:
Jitter MASTER Untfeisl ttehree duin fGd s airt piut t at o met MO
to an unjittered Meaedtearmnog wmbdée in the
Jitter MASTER Filtered: CompMatseaosurttphuet uantf itlhtee rMeDdl jr
an unjitteredi meMdesteenrmiengvhinbedée and fi-paes efdi biye -a.

11.1.1 Ji t t er Master Moedset sUnf i |l t ered

Configure the DUT to outpashHhemaedTedsmpMoade tdetsdrgmnale
out put MDI relative toenbaaenihetpesederbbnréandaes.
be inconclusi peakf rtebal peals greater than 1.4ns.

11.111 Al gorit hm

Since tHeedipyToevdadcess to TX T&Z&iteirmndkert ags Mhbeld itso b e

i denticjailtter thhrealt hEXi €K, it i s r eastomeaak ej ittot enre ¢
MD.

According t-RO1EEE8S8ORBC Bautstee 4MU T . uLn f2i. I5t, e r esch ojuil tdt dre o
|l ess than 1.4ns. This test wil/l be inconclusive if
The unfiltered jitter measurements shall be made in
tat lle2zasSt mi | | i onTld oxtke pe rtim dsmasl yod |tolwes 1 j i t t er
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(1) Capture a long record of the signal at MDI .
(2) Compute idealngcltooc kt haté¢ ceerndighrgladd 2 Al2g.0lr>. t h ' m

3 Define a jitter quantitytdfortkrachi gnealsuate dMDIi ma s
the 50% crossing of the signal to its correspondi
4 The jitterachaledgef @am the signal at MDI is added

purposes.
B) Stefd)s dare repeated to acquire new data and accul
newcqui sition uwst iolf atatlaedsats bEEn anal yzed.

6) Theeakpeak value over-acdguw sdntiiorne jmultteir popul at.

unf il mastweidt Mout TX_TCLK jitter.
(7) The test i $ipaes Wwheheestsestthawi 1. 4nes . i NMcome 4 ksi ve
result is greater than 1. 4ns.

11112 Test Enviamdm@éonrnnecti vity

Test environment jpindtemnnnhestsowi fbout TX_TCLK when
pl ease rBeTeesrt tEmvd ronment WabhtdoGon®Destuvbey

11.113 Testr ecd ur e

(1) Confi gwUét ¢ hoeut put Test Mode 2 signal

2 | nTest Sdlabetl to select the TetsetstSedttekdntst, e o thii tsht e |
TX_TCLKJi tMegtMorderf i | t(eEEE8Q2DP18, 40.6.1. 2.5

(3 Set the probe type (déefdedenbhpat) probpubrclsammgele
A/ B/ C/ D), edge and meG@aonfriegtuaitemd oan d¢ hien DtUhTe t est p

(4 Check the correctness of th€@Gonrestta®.nvironment set

(5) Clcik Run Test

@6 I f the system is not physically configured to per
Connestep to prompt you to change the physical C
t heisrest ruct iRwunns ,Tdxaltti tcdens utnmoe rt he test run.

(7) During the test, the oscilloscope will automati ca
on the confifBgupoela DrJel |, if effective signal i s d
configure the cocmaptureritgesi geatl bandé PO msess
to 1 second. |l Ahgeh Sighahing the tests will out pt

11.12 Ji t t er Master TMsdes Fil tered

Configure the DUT to out @mwstt etr h)d iaTmeidsntg obhopduette? etshi gnat h
out pef ati ve to the thrgmipltyeirnegd apedsket zd ritdiggénet ielsg si f t F
filterreeds ujlitt tiesr greater than 0.3ns. Tlpiegkittetsed & $ |

than 0. 3ns.
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11.1.21 Al g ¢ him

In | EER®AB.,3 Subclause 40.6.1.2(5bt thethbhafijltereed k
TX_TCLK and tshieginMeDdd elcatiant o t he filter é&e elbatsttheorutj i t
TX_TCdKoul d be easier to pasad.uel fgrtelaed eDUT hparno du c3enss
the test has failed.

Remember that the results obtained usingptlgkst tagporpr o
is less thani®. Bsnsolbbepasséeble to know dhoddwf uleTh o f

unl i kfeortmhael test whi XOUTpe a9ur e i nlge adied t oasttheer f i |

Mo djei tter that is exposed to TX_TCLK.

The measur ement for this test is separated into t
waveform of the MDI data signal relative to an unj
i n Jiatstteerf Ml t ered without TX_TCLK. Then, filter th
hi glass filter and 4 ete atkhegrinesul t of peak

Jitter Mast erdieyotdended tteo measure at | east 100, 000
proceeds as foll ows:

(1) Capture at | east 100,000 edges of the signal at |

2) Compute the jitter waveform of the mdegnand afti IMDer
jitter wavef or mavsist f id tSekrHzt ohipghoduce a filtered
B3 The jitter value for each edge on the signal at |

purposes
(4 The ptegpekak val ue ovelraiddui sentp oopne !l jansii toeerc or ded as

filtered master jitter without TX_TCLK.
B) The tests fails if the filtered jitter result is
peakpeak jitter is | ess than 0. 3ns.

11.122 Test Enviamdm@onrnnecti vity

Test environment and connection for jitter tests v

pl ease HeTeesrt tEmvd ronment WabhtdoGon®PDestuvbey

11.1.23 Testr ocedur e

(1) Configure the DUT to output Test Mode 2 signal

2 I nTest Sédladcet to select t he TetsetstSeidtekdntst, e rt hWi tsh cey
TX_TCL>KJitter Ma¢itletrdirieldE682218, 40..6.1. 2.5

(3) Set the probe type (defdedennhpat) probputbbrchkammgele
A/ B/ C/ D), edge and me@anfriegtuaitend oan d hien DtUHTe t est p

(4 Check the corr ectineosnsmeonft tsheetoutpe eittra ket.nhve

B) Cl i cRun Test

@6 I'f the system is not physically configured to pert
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Connestep to prompt you to change the physical
t heisset ructi oRsn Téeattkon to resume the test run.
(7) During the test, the oscilloscope will automati ca
on the confifBgupoela MDrJel |, i f effective signdl is d
configure the correct trigger |l evefotroatapeasée b
edgd&gter finishing the tests wildl out put the tes:
1113 Test Results Reference
The referenceMas tMoldte aMiTitXhi TCleK i s Fslgddle d@swaveform

detail s arFa gsiti2zewn as

Acquire M Trigger 4 Cursors [ Measure P4 Math

Test name

X_TCLK)

FigadalRef erencefrdsutlter

Wi thout

Mo d e

Master

ef ormofledatter

MMalstivigrtehddaud e TX T CL K
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11.2 Jitter Tests Wi thoslt aVMigde@CLK, DUT i

In the for mal procedure Kb0JIttewrtTEsdBY eT GIdSH.ca VBT t i
Mod>shownhi nesthotMastleirnk par ShadDPpT@ed ovtivd®eX_TCLK

signaol suppomwthi mbheeseshe t.Apar tompoblpexB® B needs a PH)
to provide a signal at t he MDIlwhaincdh uisse snoitt ptoos sriebcloe
the jitterGMDbtthputSLAYE t o t he fpadtr-dtisaethlie @ach MDI v
Ths, the tedsts chapter can be supported by configur

test environment
Before starting the &kbkseraudmnatkhee sMiarset eyrosui ghhaaviear 1t le st

you want t,o wha aekiutrteer Master Mode Unfilteretdheand F
peakpeak varleuemsseeded for the following tests.
Jitter SWwavboMbdeéeX HWCMKded i n:

Jitter Sl avemPguntil ttehreedi:nf i lltaewedpyt t deart MPle e al

unjittered rederenae |amnfiSlutbd mread tiSauynéf tvil éder e f iSI t er
Ma s tjeirwi ¢ hout TJTKtTELK

Jitter S| aQCoemp it et ¢ehed:jliawaetr pwtn dtheMBl unegi ateved:
refereenfilter the jitterpaayeffiolrtme wi precdtémesk krHa t
jitter val ue. vTahanret hfsiulbte @ s &Mordieh ewii t hemut TXKt TELK

B

1121 Ji t t er Sl ave Modet UYnfiltered

Configure the th@T Ttecst oMoples tBe rachadmpadt e( M he | aveer o
out put at MDI unpl at evedStutbd frdaedncuenf i |l tered Sl ave w
without TX ThGL K ejsittitteri.s for i nformative purpose.

11211 Al gorithm

Thisiepctli scusses the algorithnawieodre meiatstuerri nwgp tthhoeu tt

the TX_TCLK of the DUT. This test is kavemmddeut wh

without the existence of a fldrnkt lpearttensete fperTidemocssnid syi n

test must only be aotuamrfafltenr etdhevi I ihioaust r bTeMe nT CrLuKn t cens

sigmailir which you are concerned.

The algorithm proceeds as foll ows:

1) Ver i fy i fastthefri J it etr eda #Mebseen run prior to this tes

(2) Capture a |l ong record of the signal at MDI .

(3 Compute ideal <c¢clock instants.

4 Compute the wunfi lltaeoreetdp ujti tatte rMDoln dreehtgaitS ver e d raenf e
andecord as luanvfei.l t ered S

(5) Subtract unfiltered Slave with unfiltered Master
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hi stogram with each new acquisition unti/ 100ms t
6) The ptegpkak value over-adcadcuwei santiiorne jimatltteer ¢ oprodpeudl aa s
unfiltered Slave without TX_TCLK jitter.

11212 Test Environment and Connectivity

Test environment and connection for §Il anwoedre,t epsltesa svei
refeb.Teeat<Environment WabhdoGon®estuvbey

11.213 Test Procedur e

(1) Configure dihtep DIUTT &sot g Mald e

2 I nTest Sdladetl to select the TetsetstSedtekdnttst, e rt hWi tsh cey
TX_TCL>KJi tSleaMed¥nifl t dIre0E8Q@P®P18, 40..6.1. 2.5

(3 Set the probe type (déefdedenbpat) probpubbrclsammgele
A/ B/ C/ D), edge and meG@aonfriegtuaitend oan d hien DtUiTe t est p

(4 Check the correctness of th€@Gonrmstal.nvironment set

(5) Clcik Run Test

@6 I'f the system is not physically configured to pert
Connestep to prompt you to change the physical c
t heisrestruct iRunns ,Tdealttitckn t o resume the test run.

(7) During the test, the oscilloscope will automati ca
on the confifBgupoela DrJel |, if effective signal i s d
configure tder cloevelctt o rcagrpd upreod ehesd sti hyad @PViEn a |

to 1 second |l ength signal. After finishing the te

1122 Ji tt er Sl ave Meosgtes Filtered

Wi thout access to TX_ _TCLK oo ul &t hshida\gdi &nmdedoend ¢ Shleav e,

DUTout put at MDIlunmjeil tatte rveed troe ftéhreenc e, filter -the i
pass filter amaakpmeakurd tdirdediu bvtarlaucet tlhaey é twti drar ¢ the S
fildt evs gjeirtTtheer t est result is for informative purpose

11.221 Al gor it hm

This section discusses the algmeidtehiniftaorrrmbvasthibdn g ¢
TX_ _TCLK of the DUT. This test i s car taivied manntd ewhi | e
without the existence of a link partnerfeTils cdanilsy r
test must only be adsotheerl aet ed whehdiatst B eMCl K nt et t |
pair which you are concerned.

Thal gorithm proceeds as foll ows:

(1) Veri fy i fasttheerl dvettthebrutMTESTChKs been run prior to
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(2 Capture at | east 100, 000nedges!|l ohgthecsrdnal at |
3 Compute the jitter waveform of the signal at MDI
jitter waveformpwsshfil B2kHEzohpghbdwacvee faorfm I t er ed
(4 Subtract filtered Slave withefibhbhdr ee@ebthgdd aekh e wi t
value as the filtered Slave jitter without TX_TCL

11222 Test Environment and Connectivity

Test environment and connection for jitter tests v

pl ease rneTeesrt tEmvd ronment WabhtdoGon®Destuvbey

11.223 Testr ocedur e

(1) Configure the DUT to output Test Mode 3 signal

2 I nTest Sdladetl to select the TetsetstSedtekdintst, e rt hWi tsh cey
TX_TCL>KJitter SlFaVve dMedes@2®218, 40..6. 1. 2.5

(3 Set the probe type (déefdedenbhpat) probpubrclsammgele
A/ B/ C/ D), edge and meG@aonfriegtuaitend oan d hien DtUiTe t est p

(4 Check the correctness of th€@Gonrmstal®.nvironment set

(5) Clcik Run Test

@6 I'f the system is not physically configured to pert
Connestep to prompt you to change the physical c
t heisrest ruct iRwunns ,Tdrsltti tcdens utmoe rt he test run.

(7) During the test, the oscilloscope will automati ca
on the confifBgupoela DrJel |, if effective signal i s d
configure the cocaptur &r tabngde spirfoaceebsls ttohe si gnal f
edges. After finishing the tests wild.l out put the

11.2.3 Te st Resul ts Reference

The reference Sleasvieldtei ¢t ed bhodtudevr TX TCLK iigsin3®e hodvre as

waveform detai Fegagde shown as
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FigaadReferencefrdsukter Slave Mode Filtered Wi

FigatdaVavefoetmwafl Jitter Slave Mode Filtered Wi

The reference resuluhbftdréetdewi Shave WMEJEEGBEKThe shoc

waveform detai FeEgada#be shown as
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FigaghRef erencefrdsulter Sl ave Mode Unfiltered V

400,005

gP =
x 100mv/ 100mv/ 138mV/ 8. 200us/div
FULL 0.00V

Stop.
0,00v FULL 182mV ipis_10.06Sa/s Edgo.

FigaaeeNavefoetmwaifl Jitter Slave Mode Unfiltered V
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12 MDI Return Loss Tests
12.1 St andRafder ence

According to -20&, | EEESBIORuddef fdelr.e8n.t3.all, i mpedaacg at
t r anfsrmictecihvaen n el wsihtahliln btehe. speci ficati on

The MDI ret uwremquliosess ttehset suse of a vecMDBbIr mettwor k an
To complete the testseitiolue pdddMD dies idgpeas red tdOmi ng mo

122 Al gor i t hm

| EEE8QDPI1Bubcl ausestd@r@®. 3 efesemiclees all/lr etclee vter a&arhsamint

return | oss speciBASEBtdenwscd oat at HL&®0pPphysical medi |
subl ayer to Media Depdmhmaeendi ffrremfta@bde ( MPledaoce ea
transmit/receive channel dhieal It obadiddeh etntdtal arsy gmelf

MD | from a Bdlnagncheadvi magb ald OWmMmh%d an cad t @éluatt ievdet h e

incident signal, at |l east 16dB over the frequency
20 80) oddBBr the frequency range A4(hNHezt utron 11000sMH zs h(al
mai ntained at all times whemonthreolPHsYy msoltg.ansmi ttir

123 Test Enviamdameonnecti vity

For the MDI return | des ctad s th,r attteedt WiNtKeptreasfdsh et oc al i br
the S11 test is performed.

1231 Cal i brating the VNA

Stepo®r VNA calibratison is shown as follow

(1) Ont he test fixturcecabluessi nwi tthwoeogBriviAetchtd A gtamd J52
connectoestYomo the corresponding signal egan r (DA,
sectz.on

(2 Usa SMA cable to connect one port Yoonf ViNWAe ttoe slt4 8f ic

(3 Connect the otheronseocsZzdhittdet pod @Yl BIr ehicTa

4 UsiagUSB tabtenhecUSB Hatshe pogditlolhoes clbBe Devi ce pc
t he WVNA

(5) On the tesda fdmkdrutr eltToRI coanbnleect J46 contod2bmr on
secta.on

(6) On Test Sellelkdl co mmo + MD I Ret ur(n ELEEs80 2. 3. 4Mn 8t.h3e 1)
Configluabél cTekcst S-2tRegurn EEo€snnect ,Tetshte oscil |l os
wi || deviNeca nrienet i oni staheasVNA is dédt Moded, Namen wi
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appear, oamcd |tl lwéesdcdotpoemat i cal | W Ndsaertrt@ lnbigon masiec ali Inyg

onbuyppE®i gBYNAThe f ol lao WwiVsNgs @otfu p

iU Setthe measurementRdatyprendMpshE)( t o
Setthe start XMHzquency to

Setthet 6pequeh@ yMitdo

Set the I F bandwidth to 100HZz,;

Set the number of, scan points to 500

ot R et A o o A

Enabl es continuous scanning

(7)) Cl i WA Port Sealedcetc:ct the VNA Qlor@gemeiongpeunsoedm Ope

calibration.

8 For Short and Load calibration, change $hhoer tshort

andLoadi n tCoefi gbahbel perf or nr ecesad @ chtriavt d loyn.

VNA calibratiioshewnFiiagsin2tee nt

Back Panel

SMA Cable

s | Cith L&

USE Cable

50Q Terminator

5 iy

Calibrate by connecting
short UTP cables to
short, open and load.

FigaleCal i bration of VNA

1232 TesPr ocedure for MD | Return Loss

MDI return |l oss for the DUT is performed as
(1) Configure the DUT to out puetteitrhiengiemadeode

f
4

7 6 i nt . si

gl

ol

S i

ent .

0O W ¢

gna
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(2) On t he t esett wfoi Xstdubriee,s uwsi t ht eognoinadl hddh @ n g h & sJebc2t ioonn
Yto the corresponding signal pair being test on

3 Using a SMA cable to connect one poot bDheVNAstof i

4 Connthe other unumsdctZzeolhi paoentcdbRfer eicra

B) Usi ayBcabtle conhecUSB Hatshe pogditlolhoes clbBe Devi ce pc
t he .WNA

6) Connect the DUT to the 2 27F ddirenetcetsotr foinx tsuercet iboyn
cabl e.

(7) On the Oscill Bsrcope,sat@ldil d kRkn Tewlien t Ruep pwipndow
appeah™ osci wWibdtscapeamauiicattulyelat assestedandy t he

pl ots t,heancdurovwet puts the test result

Return | oss téeet BPOVS M®Wmke agdsd 22

SMA Cable

e 117 Catb | €

IISE Cable

209 Terminator

pur

Figa2erest Environment of Return Loss
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124 Test Results Reference
Tha e £ts udetf e roethtT®D | Ret uDWT Lios sasdhio gvih 23e
MDI Return Loss
20(dB) '
10 -
0L
-10 - //
20 -
-30 -
_AD -
I [imit Curve
90 - mm7- 1150
N7 - 850
BN 7 = 1000 |
1MHz 50.5MHz 100MHz
FiguauBReferencefr MPlul Return Loss
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13 MDI Common-mode Output Voltage Tests

13.1 Test Wa vaenf@tramm dRaeafder enc e

When DUT is configured to output Test Mode 4 sig
| EEE8Q2DP 138, Subcl auhsée Ma0gMBi.t3ud3e of -mbeée tod@putc owmolot
Ecm_out, on cainryc wirta,n swhaesn snheoBvsnguiéig¢ shall be | ess th
peatkpeak when transmittiarbgp védBlazla at frequenci es
The t esftorwavi sFshphdawd oirn Test Mode 4 at DUT MDI .

MDI
I

|
i
|
\ : 475Q
Device |
Under > : —0
Test |
|
|
|
|

475Q §49.9Q E

FigdagleTe<itr cui t f ono duotnpeootnt a g e

Volts

-1.5

0 2 4 6 8 10 12 14 16
Time (us)

FigaReTeswvavefpbom Test Mode 4
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13.2 Al gor i t hm

The commadre out put svedididhmepe DiUdGstt o send out a test mc
oscill oscope captures otdhefwavienfeogr nmecavseurr eas @ eérei max i
values of the waveform, and subtracts the maxi mum
maxi mum-t pealk value as the test result of the c¢commo

requires thmatp é¢thgee arla xvaluue of the common mode out put

133 Test Environment and Connectivity

The connect iSMA ftabl es i Biggdth@Benvnt lhees commse dtmildmo w s

(1) Connect the DUT to the ¢ 55 dcdren etdetgotyi foigwx tasuasdt o rotn |
cabl e.

(2) Connect the J#%0ofont hsee ctte sotn f icxhtaunrnee It oo fo nteh ei nopsucti |

using an SMA cabl e.
3 Connect the ground point dBotMBSoDUTheoft EBMAQge owihn't

cahbhl e
(4 Depending on the signal pair being tested, instal
i 836 RPaA), B8B}YI4 5P(alCxJ5 1P(a D)y .

GND |

GND Cable

DUT

SMA Cable

UTP Cable
GND Cable

E Jumper

Fi gudBeS MA cadbhesecti on -mpd€of@mbput Voltage
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134 TesPtr ocedur e

(1) Configure the DUT 4so gonuatlput Test Mode

2 I nTest Sellelkxdl to select thelesesbed €ommmort he step
MDI Commwmade Out put( BEMOES-@AREB 8. 40.3

(3 Set the probe type (defmdedenbpat) probpubrclsamigele
A/ B/ QGdeDa)s,ur @ nt itChaen f | gtuake for the DUT test pair.

(4 Check the correctness of thGonrmstalnvironment set

B) Cl i cRun Test

® I'f the system is not physically configured to pert
Connestep ptrompt you to change the physical confi
t heisrestruct iRunns ,T desittitckn t o resume the test run.

(7) During the test, the oscilloscope will automati ca
on t hfei gwmedbobwWEekannel , if effective signal i s d
configure the correct trigger L beebigoatapeuweett

10ms. After finishing the tests will output the te
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135 Test uRes Ref erence

Thet esésmudfteroeivilzle c ommuoare out put vodsfFiagéde sThhodet ai l
ot hteewavefarrehownrsFi gdBse

Fi gd4elTe s te srud ft e roefileo mmonw deaut pvat t age

Figubelesavef or motemamiono deut pvat t age
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