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Software Release Date Version Download
N : http://www.keysight.com/main/software. |spx’?ckev—2488819&lc i
Infiniium Firmware 2020-11-18 06.60.00109 pn&cc=JP&nid=-32530.11504358id=2488819
D9010ETHC . . .
. ? = =
10OM/100M/1GBASE-T Ethernet 2020-07-16 271.1.0 https://www.keysight.com/main/software.jspx?ckey=2307280&Ic

eng&cc=US&nid=-32976.1271453&id=2307280&pageMode=CV
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YOO T7DERGT=aTIL

EX<=a7I/)L(MON TV IrzT7EEE . LEA=21— Help -> View Test Procedure =S8

¥ Fthernet Test Application -- New Devicel

File View Tools Help
Set Up | Select Tes Help Contents...

View Test Procedure...
Ethernet Speed | ApT Reference

10Base-T B Tachnical Support

1000Base-T License Manager

Use Disturbii Check for Updates

with TX_TCl License Agreement...
Third Party Software...

About...

1 | Automate | Results | HT

»
» I 10Base-T EEE

»
ysight 33250A
sysight 33612A
wsight 81150/60A

wr usc wihers

Return Loss Test
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Keysight D90OTOETHC
Ethernet Compliance Test
Application

Methods of
Implementation
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A30Z7—F  Infiniium S3U—X DSOS104A =31GHz B+
Infiniium MRX3)—X MXR104 A (1000Base-TH'250Mbps x

(ft Infiniium V, Z, UXR =X (CHhS) 4Lane)

VIRNITT D9010ETHC Ethernet Test Software
D9010SCNA InfiniiScan
D9010JITA/D9020JITA EZJIT Complete

JO0-7 InfiniiMax 1130B x 1 & E2678B x 1 i 1GHz M
XI(E N2750A x 1 £ N4822A x 1 '

=] N5395C x 1 X BRESHE T 5o N5396AXTX ClockhWheD

- (N5396A x 1 %) (CHEATNTOWRVERIETERVWTANER
TERLET, BEDOT /1 ALTx Clock®
AEBE A ST ELTORVDT, BIETEEE
ANBARETT,
Function 33612A(2ch) x 1 80MHz 2ch
Generat 15442A(SMAT—JIL4ALYR) x 1 SMA(m-m)&—TJ)L 44
enerator  g150.1839x 2 BNC #—7)L(m-m) 24 .
1250-2015 x 2(Infiniilum SYMXRDIHE) BNC(m)-SMA(f) Za74574 218 .
VNA E5071C 10MHz ~ 100MHz ETORIEL>S

fhDFF AR

E5080A, E5071C, 8752x/8753x, 4395x/96X,
E5070x/71x, E5061x/62x, E5063A, N5230A

(CHILULIZBD
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AEDH A IJO— ME

AzOx3-JEO-JT - SAFIEBR(COHECTO—T=iEnEULET,

(S=p A3 7

« DUTZT X hE— RIEBITTERVGE, AlE

1BERDIzED, XA —(CHBULEDHEIZE0,

I 7= ECE) muUERd,

- ‘ Ethernet 12T SA 7Y AFARNYI NI PROBAEIO—

. Result ‘ '
Setup 7D Select Test Configure Connection 5 He-?l\lj'LSRfii .

I 5T DHE 5T OHE 5T DFE o

| DUTOHKEEERE ~ TAMNEEER AERHOREE-TE  EHYYEZ MERT 0000 HROWR
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Analyze — Automated Test Apps — D9010ETHC Test App M HicBILET

File Control Setup Display Trigger Measure/Mark Math |Analyze | Utilities Demos Help

Gallery...

Quick Jitter
i 3.22 \ Quick Eye Diagrams
Histogram...
Mask Test...
Automated Test Apps ¥ User Defined
Analysis Diagram... D9010CPHC MIPI C-PHY Test App
Measurement Analysis (EZJIT)... | D9030DDRC DDR3 Test App
Jitter/Noise (EZJIT Complete)... D9040DDRC DDR4 Test App
Real-Time Eye... D9050DDRC DDRS Test App
Equalization... D9042DPPC DisplayPort UHBR Test App
CrossTalk... D9040DPPC DisplayPort Test App

Sealy [eIMSA | SEaW B

Phase Noise... D9010ETHC Ethernet Test App
; | D9060GDDC GDDR& Test App

D9021HDMC HDMI Test App
D9020DDRC DDR2(+LP) Test App
D9050LDDC LPDDRS Test App
D9020DPHC MIPI D-PHY Test App
D9040MPHC MIPI M-PHY Test App
D9050PCIC PCIEXpress Gen5 Test App
D9040PCIC PCIExpress Test App
D9020USBC USB3.2 Test App
D9040USBC USB 4 Test App
D9010USBC USB Test App
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Preference DERE (ZD

TAMERARPILY
BHIEELTANETHRD
BEDERFZHM P
(T HREMNAEETT .

1. Results 27 M Test
DisplayzSame as
Select Tests tabIZZEL
F9,AFEBIRIZTR
MERNEBIIINET,

2. Results 27 MTrial

Display® Show Details
for up toDFEFE L
F9 ., RLCTAMEREYIR
LETLEGERICTT AT
DIFRNIRREINFET,

KEYSIGHT
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¥ Ethernet Test Application — New Devicel
File |View Tools Help
Set | Reset
Data Analytics »
Etl preferences...

» onfigure | Connect | Run | Automate | Results | HTML Report

Ethernet Test Application Test Enviroment Setup

10Base-T @ 1008ase-T gg iccc2ace-T ] 10Base-T EEE [} 100Base-T EEE

1000Base-T

Use Disturbing Signal = Signal: () use Keysight 33250A

|Calibrate Sources... |

Preferences

Display | Remote | Results | Run | Save/Load
Margin Reporting

Enable Margin Highlighting

Warn at (%)

Test Display
order Test Results @ Chronologically

Support

© same as Select Tests tab

Trial Display

Show details for up to M worst trials()

Order tnal results: |Worst and Newest Hrsti Y |

Show images (for up to 1 worst trial)

Jump Actions

B sclect Tests tab double-click jumps to Results tab
B HTML Report tab display tracks Results tab selection

Reports

Refresh HTML report at end of run (takes long time when large)

B Force page breaks between test results in PDF report

(Apply| (0K Cancel

EE [F R XTI A[RE)

Preferences

Display | Remote | Results | Run | Save/Load | Support
Prompts
Beep when user prompted
Beep only during run
Test Abort Action
If a test aborts:

© continue the run (problem descriptions may be viewed after the run ends)

@ stop the run and report the problem immediately

Miscellaneous
Display Results tab at end of run

B Disable Infiniium user interface during run (improves performance)

(Apply| OK| [Cancel|
b

3. Run%7J ?MDisable Infiniium user interface
during run@QF v o9 LET, ThiIZkY, TAK
ETRHOEEOEHFNITILILLIZEY, BED
BRFARPIKLGYET, (FETFRERE—FIFEL
HYES,)



GUILL7IFDERE (CHOREIFRF VT AHE

IYRTEATEON A TIHFERIEFICBEIE L ENTEET, s
(FORETHURIBEREFDEELAEE) JUIKIZ AN AL =4I

¥ DDR4 Test -- DDR4
¥ DDR4 - DDR4 D ults | HTML Repo

File View Tools Help
Up | S

etting to the

Run Until

S Lower
CHANNEL 1
ANNEL 2
MNEL 3
Store Mode ANNEL 4.

During run, store details for Worst| ¥ tr

Email
I 5end emall when run is paused or stop

@ DDR4 Transmitter Tests
B Al LPODRA T
| le= Run Until

B Timing Tests o
W Eye Run tests Once ¥

summary:
- Run tests ona
|l - Store details for up to 64 worst trials (margin)

017-03-21 1 30 AM Connecting to
017-03-21 11:44:09:402 AM Connecte

wed Chang

HTML Report
Custom Data Rate Test Mode AC Leve!

1600 (V) [Mi/s] @ compliance 0Q CA

© custom © 100 O 100

Key in any value

Burst Triggering Method
DQS-DQ Phase Difference |V |

SDRAM Type
LPDDR4

Set Mask Flle Threshold Settings Offline Setup
Test Report Comments (Optional) pun Lo =
e ription: | Run tests once (¥
(SELECT OR TYPE) (seLecT OR TYPE [l Event
I Detect events
Store Mode
During run, store details for worst( Y | trials (up to 64)
Emall
Messages B Send emall when run is paused or stopy
2017-03-21 11:44:08:890 AM Connecting to scope: Summary

2017-03-21 11:44:09:402 AM Connected to scope Run tests once
2017-03-21 11:44:25:505 AM Ready Store details for up to 64 worst trials (margin)

2017-03-21 11:45:20:989 AM Project Resetting
2017-03-21 11:45:26:300 AM Project Reset
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Unsaved Changes | 0 Tests




Set UpA2 7 MEXTE

BIETBDRIVAE —FREEA TS,
EIRLI=TAMEHE HSelect Tests 2T (=
RERSINFET,

1000Base-TIZB§L T. Disturbing Signal
REREittersRER M T DR EZTOIER
T3, 10Base-T&100Base-TILXERH{Z T
9,

Return Loss 7 ANT., BEIAIEY 7+
D7 MUNAZHIEIL TRIEEZETIT D
Hy. BIEBITE FH DS-parameter 774
JLEFRAIAFEE TPass/FailfIESE S
M ERLET,

1000Base-TT AR TODFGX2Return LossT
AL TOVNAZEERIEY 707 HVH
AT B=ODSICLPFLREZRELET

KEYSIGHT
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¥ Ethernet Tes

File View Tools Help

Set Up | Select Tests | Configure | Connect | Run

Ethernet Speed

Automate | Results | HTML Report

Ethernet Test Application Test Enviroment Setup

10Base-T 100Base-T 1000Base-T [ 108ase-T EEE [} 100Base-T EEE [} 1000Base-T EEE

1000Base-T
Use Disturbing Signal
With TX_TCLK

Return Loss Test

Signal: ) Use Keysight 33250A

|calibrate Sources...|
@ Use Keysight 33612A

@ Use Keysight §1150/60A

@ Use Others

(O use vector Network Analyzer @@ Use Data File

External Instruments
Status:

—
[Configure ...|

Test Report Comments (Optional)

Messages

Summaries {dlick for details)
2021-01-28 06:27:57:920 PM Refreshed HTML Repe” || The H

2021-01-28 06:27:57:964 PM Refreshing HTML Rep

Details

the

2021-01-28 06:27:58:017 PM Refreshed HTML Repa‘:'

2021-01-
< | 1]}

Unsaved Changes

0 Tests

1 Ren¥
>



Select Test #7 DERE

Setup’;‘lj'C‘EQE Lf::{ X ﬁ;‘.?\,(:"‘j' L. Set Up Configure | Connect | Run | Automate | Resultd
AR AR T ANEE QHAE R I aciere
N:[ s — 1\ - 8 1000 Base-T
-é;h'i-d—o lE.:-]-.I/E—L/f‘L_IE E‘\' \Q:I 7 B Test Mode 1 Signal Tests (With Disturbing Signal)
QEA*LT%{Td—é'_th —C%'ﬂf?—o B T1est Mode 4 Signal Tests (With Disturbing Signal)
B common Mode Voltage
frds. MEBMEEOYYE 2 A B ter with TX-TeLx

SE4E T HIFEIE, PopupI 1KY et

B 100 Base-TX
B Peak Voltage

MEBRINT—BHELELET,
B overshoot
B Template
B Rise and FallTime
B opcp/iitter
B Return Loss
B 10 Base-T
B Measurements with TPM
B Measurements without TPM
B common Mode Voltage
B Return Loss

SESELE. EOXEAS

KEYSIGHT
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Configure27 MEXE GRE

¥ EFthernet Test Applicatio

File View Tools Help
Set Up | Select Tests Connect | Run | Automate

Mode: O Compliance @@ Debug

All Ethernet Tests
Bandwidth Reduction (1GHz)
Enable Manual Mask Alignment (True)
Average factor (20)
Scope Channel Resources
DUT Data (Channel 1)
Common Mode BNC (Channel 4)
DUT D+ (Channel 1)
DUT D- (Channel 2)

[ISkipL TLFEELY)

BIERDERB/AX LT =OIZHFEFHRERE . PresetfElE. 1GHzTY,

BEIVRAVMERONERBLUI-EEZIZ FETIYRYDAMERDZEITI(True)h
THHLh (False) M DERTE

Return LossT A TCERTET7AL—U U T BRI D RTE
BIEIZERTAIFroRILEREEEEAHE,

Fixture 4 ZE A9 58IE CHPFEERT M EIN DERTE (PresetfElLTrue)

HPFCommonMode (Enable)
» 1000 Base-T Jitter Tests
» 1000 Base-T
» 100 Base-TX
» 10 Base-T

FJUd4NOI4ANOD

KEYSIGHT

TECHNOLOGIES
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Connection 27 D& E

MGy TYTRERBAXARTIINSGD T, RERKRICHE
Set Up | Select Tests | Configure [€onnect | Run | Automate | Results | HTML Report %}LL/—CI “IE H_'/:]'l_/as_d_ TZ I\:E F=RIHEE#0)I&H'/0)‘WJ:E)_F1
1000 Base-T, TestModel (with Disturber) [hﬁﬁmémi?o

Connect for 1000 Base-T Test Model Tests with Disturber (Pair BI DA)

File View Tools Help

—
Step Notes
GPIE Connestion va USE-GPIA Adaprer 5 s B -
1. Conrect the DUT to the RJ43 comector in section 1 of the test fixture with a short
AWEG (Master) straight-through UTP cable.
. 2. Conrect the SMA conrectors from the test point pair A to SMA conrectors labeled
Infiviiure Dseilloscope .
- e DUT i section 11 of the testfxture. Use short SMA cables
I 3. Conrectthe SMA conrectors labeled Scope i section 11 to different oscilloscope  Ocilloscope Comection:
D+ D- HWNG (Slave) chanrels usinz SMA to BNC cables. Terminate umised SMA connectors using 50 © DA+ CHAN1 = 7_\ -+
oo terminators. DA- :CHAN2 -i%m ?%% &
7 o el
% 4. Confizure the dishrbing sgnal fiter to 35MHz by putting the jumper as indicated See Figure 2. %"Eo)gﬁﬁﬂ
| Usingyour PHY vendor's provided method, set the DUT' s A
Lyl 3. Corfigure the DUT to outpart the 1000 Base-T Test Mode 1 Signal GMII register bits 8.15, 9.14, 9.13 o te vahes 0,0,1
=] respectively.
Q o &
= o ol 6. fNon-Aglert AWG were 1sed, user will need to make awe the disturber is
= = = oupitting the correct dishrbing signal.
aa El 7. Enswre that fhe oscilloscope is capturing the proper Test Mode 1 siral and thatthe  See Example Waveform below.
: signal polarity is correct
ouT $ é ourT —
DUT
Scope d] [ Scope ' o
P L e e SERL
O o ' TAMNE—FERE
: - - B RO B
L | F W I
m e
\ Figure 1 Comnection for Test Mode1 signal test. /
v | ”~
e Lo = > E,r.am{:le of distrbed TV waveform.
|Connection Completed|| | [ Suppress All Connection Prompts

Connection complete?RAVZFHL =& IZ, RUN R ZEHLET,
[Suppress... ICFTvIZEANDE BIGUIYBAROA (7RI Ry I ADEK
KEYSIGHT RENGLEYFRY GERRAITAIYERITEY ),



Run 37 D& 5E

¥ Ethernet Test Application -- New Devicel
File View Tools Help
Set Up | Select Tests | Configure | Connect |Run | Automate | Results | HTML Report

Pause

Sequencer

Run tests Once| V¥ |

Event
B Detect events

Store Mode

During run, store details for Worst| ¥ | trials (up to 64)

&4 | [ Send email when run is paused or stopped

summary:
- Run tests once
- Store details for up to 64 worst trials (margin)

Messages

Summaries (click for details) Details

2021-02-19 06:24:37:192 F# Connecting to The [ || Application initialized and ready for use.

2021-02-19 06:24:38:502 PM Connected to The pri:
<[ i s >

Unsaved Changes | 5 Tests

KEYSIGHT

TECHNOLOGIES

CHEEDEREIL. BRIIEELRETY,
Connection27 MRUNRA ERuN2 T DRUNRAZ (&
BICAIEETREIVTT (BWLNMEIHYEEA) o

-Run Tests: 1A 1TAIF ZRUNY %A\, NEE#HEIZ
RUNT AMWEZEETEET,

-Detect Event: FallN =58 (T ANE LD EZFEDTH
AV ERETEET,

-Store Mode: BIEFERELTEDRRERIMNELET
FT

Best: —ZBRUMERZESN

Event: Event CERELI=NBZE S

Last: &RZBRICETL-AEHETES

Worst: —FHFE VG R T E S (CB LhHDefault)



Results 37 DBAIEEBDE A
AR R BERRD

Test IHH N4 ﬁﬁ =0
#REB DV D Pass

¥ Ethernet Test Application - Ethernet Device 1- 1000_1000_10 SPEC @ﬁ

File View Tools FHelp
Set Up | Select Tests | Configure | Connect | Run | Automate |Results | HTML Report
Test Name Actual ValueMargl'n %Pass Limi
1000 Base-T, } oint A Peak Output Voltage(w/o Disturbing Signal) 720.1mv  33.4
1000 Base-T, Point B Peak Output Voltage(w/o Disturbing Signal) 716.2 mvV |30.8
1000 Base-T, Difference A,B Peak Output Voltage(w/o Disturbing Signal}| 540 m% 46.0

FEO x A Fail

1000 Base-T, Peint C Peak Output Voltage(w/o Disturbing Signal) 330 m% 83.5 |VALUE]|
1000 Base-T, Point D Peak Output Voltage(w/o Disturbing Signal) 1.10 % 45.0 |VALUE]|

1000 Base-T, Point A Template Test(w/o Disturbing Signal) 0.000 100.0 No Mask
1000 Base-T, Point B Template Test(w/o Disturbing Signal) 0.000 100.0 No Mask
1000 Base-T, Point C Template Test(w/o Disturbing Signal) 0.000 100.0 No Mask
1000 Base-T, Peint D Template Test(w/o Disturbing Signal) 0.000 100.0 No Mask
<] >

S1I1NnSs3yd

Parameter Value Peak A, (Pair A)

Peak A 720.1 mv ) ]
-—-Additional Info---

#Avgs 128

Test Pair BI_DA

BIEFER DM
BRYY—Y = _. -
>3avhk . : -

Messages

Summaries (click for details) Details

2021-02-19 06:41:44:572 PM Refreshed HTML Rep *
2021-02-19 06:41:45:095 PM Opened Project f

KEYSIGHT L

TECHNOLOGIES



HTML Report 27 D {EL\A

¥ Ethernet Test Application - Etherr

ELEDixED File View Tools Help

S o Set Up | Select Tests | Configure | Cd
REfreSh/_kg/g . - 2 ¥ Ethernet Test Application -- Ethernet Device 1- 1000_1000_10
bl Report — File View Tools Help

h{E%ﬁ-éhij—o KEYSIGHT Connect to Infiniium... anect | Run | Automate | Results | HTML Report

TECHNOLOGIES Mew Project...

Open Project...

Save Project

Save Praject As...

Save Project (Settings Only) As...

Export Results... Ll e:3Y)

BEHROLKR—tEyh T T — I—
TovT BT —32R%ET Print... PDF Multi-File..
H :)17 k& L,—C1%ﬁ —Cgij— o r_}ri_r-t Preview... Repc ¥ —

Ethernet
2428013

Device Description
Tests108T No

1H0d

Tests100B8T No
BERHRDLR—rDHE ——
HTMLX°PDFF DX TRTE SR eyt 32501

—G% i‘d— o Test Session Details

Infiniium SW Version 05.20.0021
Infiniium Model Number DS0%13044 v

PO U S 1 Y P )

Messages
Summaries (click for details) Details
2021-02-19 06:43:33:283 PM Refreshing HTML Rep * g

2021-02-15 06:43:33:897 PM Refreshed HTML Rep'?
<« ] >

Unsaved Changes | 0 Tests

KEYSIGHT

TECHNOLOGIES
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N5395C Ethernet Fixture

1000BASE-TTHERAT 5L

KEYSIGHT

TECHNOLOGIES

Disturbance /Distortion

Differentiak
Return Loss

i mmm
,g#[}uuumgunnnmr l

El
; [
I ‘ m oL
LOAD2 l LOADZ

|ooou oon
g E] 1087 -/o TP Model ¢

Keysight Technologies
N5392-26404  REV 002

L L

/” AWml
B8535 ¢) eyl |

£

T

(‘//IMH m/mn

gl S5

10BT m\h TP Model

, MjLoan2 h

‘ooq }

. Common Mode
Hou(.ut Voltage

RL ;A5 B D Calibration F
Open/Short/Load

1000Base-TT AL Tl&. 7f
BROEMAZEALET, B
DYINIIZEBELEREHINT
LVET, [1], [2], [4], [10], [11],
Jumper Storage &
Open/Short/Load;& B % {#
FALZEY,



Setup 27 DEKTE

DISTURBING SIGNALZERA9T 354
| ® Fthernet Test Application -- New Devicel “ ®1000Base-T [:?I\yaél,\has'g_o

| File View Tools Help

Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report - @FG%{EFHT%)%%'&, ruse DiSturbing SlgnaIJl:

Ethernet Test Application Test Enviroment Setup

Ethernet Speed [ 7‘1‘775/—\1’LTFUS€ KeyS|ght 33612AJ é%#{bi
B 108ase-T [} 100Base-T [ 1000Base-T |J] 10Base-T Eee [} 100Base-T Ece [} 1000Base-T EEE To ['With TX_TCLKJ 0)9’-1“}7’&9‘1~ L,iﬂ'

1000Bzce-T (TX_TCLKIF. [FEAED T INARTESATTL
Use Disturbing Signal  Signal: @@ use Keysight 33250A |Calibrate Sources...| gs-u-/u) o

W with TX_TCIK © Use Keysight 33612A

@ Use Keysight 81150/60A
@ Use Others

] -Return Loss Test

() Use vector Network Analyzer @@ Use Data File

EXTErnal 1nstruments

o status: [Congure ] @Return Loss T ARRIZ. Use Vector Network
Test Report Comments (Optional) Analyzel‘J ':}I“JQ%)\*L?ET o :*L(:J: [’) R VNA’&

More A2 RRa—THSFIHLT, TAMER%E

DI010ETHCHOLR—KMZFEEDHBIENTEET .

P38[ZConfigure?R2> MBVNADSICLT FL A% E&
EY AAEMNGRBASNET,

KEYSIGHT

TECHNOLOGIES



Disturbing Signal Z{£ 9 %3155 D33162AND 5L E

| File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report
Ethernet Test Application Test Enviroment Setup
Ethernet Speed
B 1oBase-T ] 100Base-T 1000Base-T [} 10Base-T EEE [ 100Base-T EEE [} 1000Base-T EEE

1000Base-T
Use Disturbing Signal ~ Signal: @ Use Keysight 33250A [Calibrate Sources...|
W with TX_TCLK © Use Keysight 33612A
@ Use Keysight 81150/60A
@ Use Others
Return Loss Test
(© Use Vector Network Analyzer @@ Use Data File

External Instruments
Status: |Configure ...|

Test Report Comments (Optional)

Flease highlight the instrument to be configured and enter instrument
address or click "Find™ to search for the instrument address:

Instrument Address Manufacturer Model
FgMaster

FgSlave

Fg33612

Fg81150/60A

VNA lan 4880:hislip[10....
Infiniium

<

Fg33612

SICL Address: |

Find... | Update | Clear

S |

BEESETUPRTOOERTE

@A ART—FE33162ANEED A2 TT—ADLANKR—FHUSB
R—REBELMNEEHRLET , USBS—JILDIEE . A ARXRa—THUSB
RAR(AAR9%) T, 33162ANUSBT /NA A (BaARIAEL TEHRLET,

®Configurerh 2 %8 . 33162AMNSICL AddressZ#E&RELE T, SICL
AddresslE. ¥ BXa—FAOWindows *=a1—/\—DI107 12 E}
5T ILY) v oL TRRSN BKeysight Connection Expert®33120A0D
TR)—®DSICLAddresszaE —&R—R KL TEHRELTLZELY, Done
REVTETLES,

Keysight Connection Expert 2020 T ? MO x

Instruments PXI/AXIe Chassis

My Instruments +Add & 3= Y Details for Keysight N8900A Infiniium
v v g = t @ e
trerpo) e =z x @ B
Check Edit Remove Interactive 10 Monitor Command Benchvue Web Ul Soft Front
N890O0A Infiniium, Keysight Status 10 Expert Panel
10.22.21.85

Manufacturer: Keysight
Model: N8900A Infiniium
Serial Number: SE23878868

/' COM (ASRL3)

Firmware Version:  06.60.00109
V' COM (ASRL4)

Connection Strings

No Instruments Found VISA Address Aliases
} @ | TcP1P0::10.22.21.85: hislip0:INSTR lan,4880;hislip[10.22.21.85]:hislip0
/' COM (ASRLS)

Installed IVI Drivers ¢ Update.

' COM (ASRLS)

Vv USB (USBO)

>:<7J-§|5i'é(i72<VNA0)S|CL7 FLARZFERELTL
=&y, FIESICLZRLRAD R HAMAEERT HITI .

Remote 10 Server OFf  32-Bit Keysight VISA is Primary  Varsion: 18.1.26205.5




Test Mode 1 Signal Tests DT Xk

®Test Mode 1 Signal TestsDEEBIZFIvIEANTT,

File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

[ All Ethernet Tests
O 1000 Base-T
Test Mode 1 Signal Tests (With Disturbing Signal)
Peak Voltage
Point A
Point B
Difference A,B
Point C
Point D
Templates
Point A
Point B
Point C
Point D
Point F
Point H
Droop
Point G
Point J
B Test Mode 4 Signal Tests (With Disturbing Signal)
B common Mode Voltage
B Jitter Without TX_TCLK
B Return Loss

S1s31 1231385

KEYSIGHT

TECHNOLOGIES



C

onfigure27 N &% € GAE [XSkipL TLZELY)

File View Tools Help

Set Up | Select Tests | Configure | Connect | Run

]
=]

1000Bas
e-TO&E
BT AR
ﬁﬁ@%&
7€

Automate | Resuits | HTML Report
Mode: ) Compliance @ Debug

All Ethernet Tests
Bandwidth Reduction (1GHz)
Enable Manual Mask Alignment (True)
Average factor (20)

Scope Channel Resources
DUT Data (Channel 1)
Common Mode BNC (Channel 4)
DUT D+ (Channel 1)
DUT D- (Channel 2)
HPFCommonMode (Enable}
1000 Base-T Jitter Tests
Preferred Sample Rate, Sa/s (5.0E+9)
1000 Base-T
Test Pair (BI_DA)
TestMode 1 Trigger Hold Off { 9.0E-06)
Test Mode 1 Signal Tests (With Disturbing Signal)
Disturbing Removal Settings
Number of Segment for disturbing signal removal (5)
Peak Voltage
#Avgs (1000 Base-T Peak Voltage measurements) (128.0)
Templates
Point H Trigger Method (Event)
Point H Event Trigger Level ((w/ Disturbing Signal)) (70E-03)
X-axis step size for mask alignment (10E-12)
Test Mode 4 Signal Tests (With Disturbing Signal)
#mavgs (TM4 Distortion test) (100.0)
Jitter Without TX_TCLK
Clock/Data Edges (Rising)
uUnfiltered Measurements
Time Range(s) (0.1)

KEYSIGHT

TECHNOLOGIES

BIERDZEB/AXBLT=OICHEHIREERE, PresetflL, 1GHzTY,

BEIRRAIMBERDODKBLIZEZIZ, FEITTYRIDMERDZITI(True)h
THiELh (False) h D ERTE

Return LossT AN CERTA7AL—U U E#MDERTE

ouf

BIEICERTAF VYU RILEREZEZEA B,

Fixture 4 Z{EHA T 58I CHPFEERT M EID DERTE (PresetfElLTrue)



2y 7y E

DISTURBING SIGNALZERAT 3B &

—
1000 Base-T, TestModel (with Disturber)

@ Connect for 1000 Base-T Test Model Tests with Disturber (Pair BI DA) A

KEYSIGHT

TECHNOLOGIES

@ASORI-TE33612A2ch) RIEED[11]E[1] DB R—
NzZNEN. BNCT—JILAPSMAZ —TJ)L. BNC-SMAZ A
7HTATIERLE T,

33612A(2ch)

FGEAEM[11]IE. BNCY—TJ L THEHELET,

Infiniium SHMXRMDIFE. D+ =Chl & D- =Ch2 (Z
SMA(f)-BNCZE# 72 T 2% ERAL TSMA(M-m)7r—J )L
CEHmLET,

e DUTEBED[LEDIESIL . SMAM-M)T—T L THEEEL

3
RJ4A5EDUTE(FTE DL \Ethernetr—J )L TR LE T,



yh7vTE2

DISTURBING SIGNALZERAT 3B &

P o Step —
P& P 3 By} 1. Commect the DUT to the RI43 comector in section 1 of the

test fixture with a short straight-through UTF cable.

2. Cormect the SMA conrectors from fhe test pomt pair A to
[ SMA comectors labeled DUT i section 11 of the test fixture.

___________________ - Terminate wnsed SMA comectors wsing 50 (2 terminators. DA- - CHAN?
- B
4. Configyre the dishrbing 3gnal filter to 35 MHz by putting the .
jumper as indicated. See Flgwe 2
3. Confizure the DUT to output the 1000 Base-T Test Mode 1
Signal .
Fimre 2 Confimration ford ShHz fitter. = to the values 0,0,1 respectively

6. FNon-Aglert AWG were 1sed user will reed to make awe
the dishrber is outputtine the correct dishwbing sisral

7. Ensire that the oscilloscope is capturing the proper Test 5 ee Example Waveform below.

Mode 1 sizrsl and that the sizral polanityis correct

©DUT%TestModel(58 .~ « -

EL. ExampleDEFZDL e s ———

SMESHE TWBC L=k e
E?JL\‘\L/ ia_ 2 Example of disnrbed TMI waveform.

KEYSIGHT

TECHNOLOGIES

Use short SVA cables.

3. Conrect the SMA conrectors labeled Scope in section 11 to | O scilloscope Conrection
differest oscilloscope clamels usne SMA to BNC cables DA+ :CHAN1

v ® L DFigure2®&3(C. P6~P9DIJumperziicELE Y,

Using vour PHY verdor's provided method. set
the DUT's GMII register bits 9.15, 9.14, 9.13

Connect? 7 TConnection completefR 2 L1212,
RUNREZHLET , [Suppress... I DF Ty (ESNLI-FF
[ZLET, (FxyvIFxANDE, ERUYBZBEDF (7O
TRy ADNRIRIINT  EFRITRIVEEITED)

|Connecti0n -.,ompletedH | B Suppress All Connection Prompts

Messages -

Summaries (click for details) Details

2021-02-19 06:24:37:192 F# Connecting to The ;Iil Application initialized and re
2021-02-19 06:24:38:502 PM Connected to The pri:

;'rn.—nn—lﬂ-ﬂ.ﬁlﬁina-ﬂdul‘-"‘ =

Unsaved Changes 5 Tests



Test Mode 4 Signal Tests DT Xk

SELECT TESTSAT7M®HE(DISTURBING SIGNAL%Z AT 5B 8)

¥ "Ethernet Test Application - New Devicel @Test Mode 4 Slgnal Tests ':921“/7%/_\%35—;—0

File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results @DUT’ET@SI MOde 4 (:Eﬁfﬁ L,i?'o
[ All Ethernet Tests Fé 0 \EEF'E

O 1000 Base-T ®@P23nty h7w I 1ML RIVIEHR T, ;88 N o
B Test Mode 1 Signal Tests (With Disturbing Signal) 0)[ 1 1 ]CDP6~P90)Jumper7é:’Flgure20)Ji5(C@E o

Test Mode 4 Signal Tests (With Disturbing Signal) = grrmm—— 'O s :
= FEl i— : [ ng

Transmitter Distortion =2UF9, : PTIR: LiP
B common Mode Voltage S 0 O

B Jitter without TX_TCLK
B Retumn Loss

Figwe 2 Corfigwation for 23 WHz filter.

$1531 1231385

@ Connect# 7 TConnection completerh 2 L= (2,
RUN RZEHLET , [Suppress... IDFv (5 LI=FFE
[CLET . (FzviEANSE, ERUVEBZAROF 470
TR ADRKIRINT . EHEMITRVEITED)

|Connecti0n uompleted” | B Suppress All Connection Prompts

- I S — et
e Tt S Messages =
i A """,""‘ﬂ""""”?‘ ~--} Summaries (click for details) Details
N 2021-02-19 06:24:37:192 “F# Connecting to The ;Iil Application initialized and ready for use.
a 2021-02-19 06:24:38:502 PM Connected to The pri:
Example of TM{ waveform. Pl e | e >
KEYSIGHT Unsaved Changes 5 Tests

TECHNOLOGIES



Setup 27 DEKTE

® “Ethernet Test Application - New Devicel . ®1000Base'T (Z?I“J7§L‘1’L$'¢o

File View Tools Help

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

— : QFG#{ERT 515 4E (&, IUse Disturbing Signal 1&
Ethernet Test Application Test Enviroment Setup

Ethernet Speed [ ] rWlth TX_TCLKJ 0)9—_1‘\/7%91“ L/gzj_ (TX_TCLK‘Q: N
B 10Base-T [} 100Base-T 1000Base-T ||} 10Base-T EEE [} 100Base-T EEE [} 1000Base-T EEE [it&&o)ﬁ'/ \41'(1%%75§—C—CL\$‘U'/U) )

1000Base-T

@ Use Disturbing Signal |Calibrate Sources...|
B with TX_TCLK

Return Loss Test

I ) Use Vector Network Analyzer @ Use Data File

External Instruments

coatue. — @Return Loss TARAIZ, TUse Vector Network

Test Report Comments (Opticonal) B AnalyzerJ l:ﬂ'-::v?’&]\:hi?‘o :;h'(:J:U e VNA;&
o ZALARIA—THoHIEHLT, TANERE

D9OIOETHCDLR—MIFEEDBHIEMNTEET .-

P37[ZConfigure?R2> MBVNADSICLT FL A% 5%
EY AAEMNGRBASNET,

KEYSIGHT

TECHNOLOGIES



Test Mode 1 Signal Tests DT Xk

@Test Mode 1 Signal TestsDEEBIZTFzvIZEANTT,

File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

[ All Ethernet Tests
O 1000 Base-T
Test Mode 1 Signal Tests (With Disturbing Signal)
Peak Voltage
Point A
Point B
Difference A,B
Point C
Point D
Templates
Point A
Point B
Point C
Point D
Point F
Point H
Droop
Point G
Point J
B Test Mode 4 Signal Tests (With Disturbing Signal)
B common Mode Voltage
B Jitter Without TX_TCLK
B Return Loss

S1s31 1231385

KEYSIGHT

TECHNOLOGIES



A AIWAE
DISTURBING SIGNAL’EEFHL@L‘&%

-_—
®AZOAI-TOTO-THEED[2]DADERSC E2678B T
@Connect for 1000 Base-T Testing (Load and Probes) without Disturber (Par EI DA) ~ ,“I':j'%bafa-o RJ45 (:17_"%0)%@_(,\ Ethernet 7—7\)1/_6 DUT (:}%%ﬁb

Section 2 of the Ethemat
Elactrical Compliance Test Board ig-o
InfiniiMax
Probe Amplifier

®DUT%TestMode 1IGGREULFT,

E2678A Differential
Socket Prabe Head

Infindium Dscilloscope

Test Maode 1

o0
; out

' @ Connect# 7 TConnection complete RAE L =112,
® | 5 RUN RAZEILET, Suppress... )\ DFvIIFsLI=FE
- [eetp—— [SLET, (FvizAndE, BRUYBZROZ (70O
- TRy ANRRENT | EGERIRIYKTET)

|Connecti0n -.,ompletedH | B Suppress All Connection Prompts

Messages -

Summaries (click for details Details
=~ -~ ( )

2021-02-19 06:24:37:192 F# Connecting to The [Iil Application initialized and ready for use.

= v ~ < 5 2021-02-19 06:24:38:502 PM Connected to The pri
Example of distrbed TM1 waveform. > . Py

;'rn.—nn—lﬂ-ﬂ.ﬁlﬁina-ﬂdul‘-"‘ =

KEYSIGHT Unsaved Changes 5 Tests
TECHNOLOGIES



Test Mode 4 Signal Tests DT Xk

SELECT TESTSAJ M

¥ Ethernet Test Application - New Devicel

File View Tools Help
Set Up [ Select Tests | Configure | Connect | Run | Automate | Results

$1531 1231385

O A
O

| Ethernet Tests
1000 Base-T
B Test Mode 1 Signal Tests (With Disturbing Signal)
Test Mode 4 Signal Tests (With Disturbing Signal)
Transmitter Distortion

B common Mode voltage

B Jitter without TX_TCLK

B Retumn Loss

Example of TVE waveform.

KEYSIGHT

TECHNOLOGIES

BMFE(DISTURBING SIGNALZFEHLEWES)

(DTest Mode 4 Signal Tests IZF T yoF ANET,
@DUT#%Test Mode 4 [ZERELET,
RP280ty by I ERUIESTICUETD

@ Connect# 7 TConnection completerh 2 L= (2,
RUN RZEHLET , [Suppress... IDFv (5 LI=FFE
[CLET . (FzviEANSE, ERUVEBZAROF 470
TR ADRKIRINT . EHEMITRVEITED)

|Connecti0n uompleted” | B Suppress All Connection Prompts

Messages -

Summaries (click for details) Details

2021-02-19 06:24:37:192 F# Connecting to The [Iil Application initialized and ready for use.
2021-02-19 06:24:38:502 PM Connected to The pri:

;'rn.—nn—lﬂ-ﬂ.ﬁlﬁina-ﬂdul‘-"‘ =

Unsaved Changes 5 Tests



Common Mode Voltage TAk

SELECT TESTS47DE&RE
¥ “Fthernet Test Application —- New Device] (MCommon Mode Voltage DT AMIFzvoIEANET,

File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results

[ All Ethernet Tests
[ 1000 Base-T
B Test Mode 1 Signal Tests (With Disturbing Signal)
B Test Mode 4 Signal Tests (With Disturbing Signal)
Common Mode Voltage
MDI Common Mode Output Voltage
B Jitter without TX_TCLK
B Return Loss

KEYSIGHT

TECHNOLOGIES



A AIWAE

[ 1000 B2ze.T. Commo Mode Voltage Paira QENDIIITEED[4]DOBNCIRIFEASOAT-TCHA%ZBNCT —J )L THEHILE T,

@ Connect for 1000 Base-T Common Mode Voltage (Pair A) ~

DUT(ATE DG \Ethernetr —J )L TE#:L. DUTOGNDEBE DA BFRERD
Jumper Storage®GNDimFzI -7 —JIETEHEUET,

CHI CH2 CH3 CHe
0000

____________________ @DUT%Test Mode 4 IZERELFE T,

our @Connect? 7 TConnection completerRZ L= (<.
" RUN RAZEILET, Suppress... )\ DFvIIFsLI=FE

' ISLET . (FrysEAndE, EHTYERBOL (70
OB T T Mok 4 B S FIRYHABNRREINT | EFRIRIVEEFET)

' |Connecti0n -.,ompletedH | B Suppress All Connection Prompts

Messages

Summaries (click for details) Details

. 2021-02-19 06:24:37:192 F# Connecting to The [Iil Application initialized and ready for use.
L A — 2021-02-19 06:24:38:502 PM Connected to The pri:

;'rn.—nn—lﬂ-ﬂ.ﬁlﬁina-ﬂdul‘-"‘ =

KEYSIGHT Unsaved Changes 5 Tests
TECHNOLOGIES



Jitter Without TX_TCLK(MASTER Mode) 7 & k

¥ "Ethernet Test A tion -- Ne vice] @Jltter Without TX_TCLK ADDUT in MASTER Mode T XKMIEH T&T':
File View Tools Help 3—'1“/77&)\%?—;—0

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

O ai Ethernet Tests
O 1000 Base-T
B Test Mode 1 Signal Tests (with Disturbing Signal)
B T1est Mode 4 Signal Tests (With Disturbing Signal)
B common Mode Voltage

O Jitter without TX_TCLK
DUT in MASTER Mode
Jitter MASTER Filtered
Jitter MASTER Unfiltered
B DuT in SLAVE Mode
B Jitter SLAVE Filtered
B Jitter SLAVE Unfiltered
B Return Loss

S1531 12523138

KEYSIGHT

TECHNOLOGIES



A AIWAE

@

(Pair BI DA)

Infiniium Ozt lloscope

o P

KEYSIGHT

TECHNOLOGIES

Go[]oao

1000 Base-T, MASTER Clock Jitter (w/o TX_TCLK)
Connect for 1000 Base-T MASTER Jtter Test Without TX_TCLK - filterad and unfiltered

8] oo

L nusl

DuT

I_I_I

-

@ M, }m‘ww A

Y‘b(’.‘li'lol J
\I\‘lll!lx\'l*'
VV\/‘H\.‘N»\”

o —

jll"!'l ll
T
V\VVV\

Example Waveform: DUT's MDI sgnal

~

@Ch1ECh2ZFNFNAEE DI DADOSMATIRIRIZEHLET .

GDUTH#MASTER ModelZE&EL . @Test Mode2 [ZEHRFELFET,

Usne vour PHY vendor's provided method, set
the following GIVIT regster bits:

3. C onfigure the DUT to operate normallyin MASTER timing| * Setbit .12 to ermble MASTER-SLAVE || (3
mode. Miamal C onfisurafion

* Bet hit 9.11 to force the DUT to become
the MASTER.
* %et hit 9.14 to emable Test Mode 2.

@Connect#7 TConnection completerRZ Z L =112,
RUN RAEHLET, [Suppress... ) DFvIII5\LI-FF

[SLET . (FxviEANDE, FEHRUVEZROF (70
TRy IAMNKRREINT | EHRMICRIYIEITES),

|Connecti0n -...crmpleted” | B Suppress All Connection Prompts

Messages

Summaries (click for details) Details

2021-02-19 06:24:37:192 F# Connecting to The ;I | Application initialized and ready for use.
2021-02-19 06:24:38:502 PM Connected to The prl

L E— — >
Unsaved Changes 5 Tests



Jitter Without TX_TCLK(SLAVE Mode) 7X k

¥ “Fthernet Test Application - . @Jltter Without TX_TCLK @dDUT in SLAVE Mode @?ZI‘IE E T&T':?I“J
File View Tools Help 7%]\%*?0

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

O Au Ethernet Tests
O 1000 Base-T
B Test Mode 1 Signal Tests (With Disturbing Signal)
B Test Mode 4 Signal Tests (With Disturbing Signal)
B common Mode Voltage
O sitter Without TX_TCLK
B DuT in MASTER Mode
B Jitter MASTER Filtered
B Jitter MASTER Unfiltered
DUT in SLAVE Mode
Jitter SLAVE Filtered
Jitter SLAVE Unfiltered
B Retumn Loss

S§15S31 12523138

KEYSIGHT

TECHNOLOGIES



s &1 WA WAL

JITTER WITHOUT TX_TCLK(SLAVE MODE) TXFk

@DUT#ESLAVE ModelZE%E L. @Test Mode3 IZE

3. Cortfigure the DUT to operate normallyin SLAVE fiming
mode.

XELET

Uane vour PHY vendor's provided method, set
the followring GMIL regster bits:

* Bet bit 9.12 to erable MASTER-SLAVE
Mama Confisuration

*Clear bit 9.11 to force the DUT to
become the SLAVE.

* Set bit 9.14 and bit 9.13 to ensble Test
Mode 3.

@Ch1ECh2ZFNFNAEE DI DADOSMATIRIRIZEHLET .

©)

@Connect? 7 TConnection completerRZ L= (<.
RUN RAEHLET, [Suppress... ) DFvIII5\LI-FF
[CLET, (FzviEANDLE ERUYBZAROX (7O

1000 Base-T, SLAVE Clock Jitter (w/o TX_TCLK)
Connect for 1000 Base-T SLAVE Jltter Test Without T TCLE - filtered and unfiltered ~
@ (Pair BI DA)

Infiniium Osedlosooge
D. I
oo
? a E| oo
a oo
e lml puT
T— ]
M } Dm A

a ,ﬁ.' n ﬂ‘ ‘n 'A r‘\ ﬁ ’

!
!

T

l |

o —

vV\v\~\l

|

\

J

'!'
bli

l

[

V\VVV \

A

KEYSIGHT

TECHNOLOGIES

Example Waveform: DUT

s MDI sgnal

TRyDZAMNKRRENT | EEISRYEETED),

|Connecti0n -...crmpleted” | B Suppress All Connection Prompts

Messages

Summaries (click for details)
2021-02-19 06:24:37:192 1 Connecting to The [I |
2021-02-19 06:24:38:502 PM Connected to The prl

Details
Application initialized and ready for use.

< 'ihn.—nn—lﬂ-ﬂ.ﬁlﬁina-ﬂ-luﬁl—"‘ =

5 Tests

Unsaved Changes



1000Base-T Return Loss T Xk

Return LossDERER (. VNAZFERALET,
VNADEEFEIZDWNT2DDEIRFENABHYET,

1. 72 ARa—T[TVNAZFLANT—T ILMUSB—J )L THEHL. BFBIEY 7h 7ol TRIEEETT 5%

2. VNAB{ATS-parameterz—BBIFEL. 771 ILIZRET %, TDS-parameter7 74/ JLEFEFHL TReturn LossDEtEZAOXa—T D EHE)
BIEY IR 7 TERITT B

RR—UDF|ETIF1DAEZFHALET . 20 AEE PA2OTVNATHRIEEHDS-
parameterZin A A= H5HE INENGERBALET,

KEYSIGHT

TECHNOLOGIES



1000Base-T Return Loss T Xk

| ¥ Ethernet Test Af 3tio
| File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

Ethernet Test Application Test Enviroment Setup
Ethernet Speed

B 1o0Base-T [} 100Base-T 1000Base-T [} 10Base-T EEE [} 100Base-T EEE [} 1000Base-T EEE
1000Base-T

Use Disturbing Signal ~ Signal: @ use Keysight 33250A (Calibrate Sources...|

B with TX_TCLK © Use Keysight 33612A

@ Use Keysight 81150/60A
@ Use Others

Return Loss Test

(O uUse Vector Network Analyze - @ Use Data File

External Instruments
Status: [Configure .|

Test Report ComMypmes
Bl External Instrument List

Flease highlight the instrument to be configured and enter instrument
address or click "Find™ to search for the instrument address:

Instrument Address Manufacturer Model
FgMaster
FgSlave
Fg33612
Fg81150/60A
[T I O
Infiniium
£ >
WNA
e —
SICL Address: | -
Find... | Update | Clear
KEYSIGHT
TECHNOLOGIES

DSetup#7 T, N'Use Vector Network Analyzer | ZZRLET ,

@A aRa—FEVNAZLANS —T ILHAUSBY —TJ )L TR LE T,
USBY—JILDIBE . A BRAO—THUSBHRAR(ATRIA) T, VNAA
USBT/\A X(BaRI2)ELTERLET,

®Configurerh 2 %L, VNADSICL Address# R ELE T, SiCLyry
AddresslE, #>ORXa—TADOWindowsA=1—/\—®DIOTF7 A2
58T ILY) L TR TSN BHKeysight Connection Expert®VNAD T
k)—®SICL AddressZaE — & R—RARLTEREL TS,

Keysight Connection Expert 2020 8?2 - O x
Instruments | PXI/AXIe Chassis

Ve ]

My Instruments +Add Z = Y Details for Keysight N890OA Infiniium

c v x B @ & @ ®
' LAN (TCPIPO]
(T ) [ ¥ E/' ® @ s
iy Check Edit Remove Interactive 10 Monitor Command BenchVue Web Ul Soft Front
N8900A Infiniium, Keysight Status 10 Expert Panel
10.22.21.85
Manufacturer: Keysight
v
CEIEETE) Model: N8S00A Infinium

Ne Instruments Found Serial Number: SE23878868

Firmware Version:  06.60.00109

' COM (ASRL4)

Connection Strings

v COM (ASRLS)

VISA Address. Aliases

}Ql TCPIPO::10.22.21.85::hislip0 INSTRI ‘gl lan,4880;hislip[10.22.21.85]:hislip0
Lo

¥ COM (ASRL6)

Installed IvI Drivers &8 Update

XA OTIEHELVUNADSICL7RFLRAZFERFELTL
=&l RIESICLZRLAD R E LA BEEZ T HITY,

emots IO Sarvar O 32-Bit Kaysight VISA is Primary  Version: 09.




1000Base-T Return Loss T Xk

SELECT TESTS #7ME&FE

¥ Ethernet Test Application - New Devicel @Select Test#7 TTransmitter Return LossDTAMZFTvo
File View Tools Help L\hET,

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

[0 Al Ethernet Tests
[ 1000 Base-T
B Test Mode 1 Signal Tests (With Disturbing Signal)
B Test Mode 4 Signal Tests (With Disturbing Signal)
B common Mode Voltage
B Jitter without TX_TCLK
Return Loss
MDI Return Loss

W
m
-
M
]
-
—‘
M
w
-
w

KEYSIGHT

TECHNOLOGIES



vk 7w 7THE - CalibrationD =17

GOERD Y7y T, BIEAEDRIMASDIRI A BOE
Connect for 1000Base-T MDI Return Loss Test with VNA (Pair BI DA) ~ L\Ethernet’T—j‘)lx'C*jF'\"'J 7[./_:/3 Dfﬁé%*&%ﬁbx VNA®D A
IEPIEnDnInsnLinnwlL.SB-.GI"'E Adeptar D_l T ::L—'G]_?I'f—l\d):‘f-"(") 7\I/_ >3 DE??O—C(TféL\ o
el Fv)TL—2avEDOVNADEEIFLLTTY,
Settnzs for VINAC

MDMeasuwemert Refl Fwd S11
start Frequerncy: IMHz
Stop Frequercy 100MH:z

TumON averazmngs

N\
A= 0 pa =

VNA® A= 1—|ZOpen/Short/LoadDCalh’H 5D T,

P e IBEIZfHFE 2 TEY)TL—ar a2 T LTS,
= e

—

/\\—_', \ 3/’
‘) IR 7

. Open/Short/Load

TECHNOLOGIES



A AIWAE

@R D &SIZRI4STARIRIfFBDIEL Ethenetr —T LT
@ Connect for 1000Base-T MDI Return Loss Test with VNA (Pair BL DA) ~ DUT%*%%;ET, L/—C LT(TiéL A

GPIB connection via USE-GPE Adapter
I \iector Neberork Anatyzer D-l Infiriium Oscikoscope N
@DUT%TestMode 4IZHFELET,
0000

puT

Figure 1 Correctionfor refurnloss test

|C0nnection C';mpleted”_ | B Suppress All Connection Prompts

Messages -
SLCICICIESEIECSDOMMM (8)Connect?~ TConnection completefR AL 1=, RUNRAU %
2021-02-19 06:24:37:192 F#& C|
2021-02-19 06:24:38:502 PM Cu| ?ﬁ L/id-o

<| il

RS = o et [Suppress... IDF TV IIFHULEFFRICLET  (Fviz AndE, ik
S YYUBZBFOFT (7O RYIANRRENT | ERMIRIVEETET).



B, C, D ®Lane®HIE

¥ Fthernet Test Application - New Devicel @Configure'Slj“O)l'Test Pair|#Z 8B4 AT Lik—

File View Tools Help MIRRENDAERNRIEBTRELERTEET . D~D
Set Up | Select Tests | Configure | Connect | Run | Automate | Results @?JILE&IEJF%I:L'U%U@Lane%,,ﬂ'libiﬂ'o

Mode: () Compliance @ Debug

All Ethernet Tests Settings For: Test Pai
Bandwidth Reduction (1GHz)
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Tests, With Link Partner

Step

@Connect27 DEDBEYIZEYCTYTLET,

GDUTEZTAME—RIZANS A, 100 Base-Tx
Random Data W tH S BIKREIZLET,

Notes

1. Connect the DUT to fixture 6 with a short

straight-through UTP cable.

Connect DUT to RJ45 connector J6.

2. Comnect Link Pariner to fixture 6 with a short Connect 100 Base-TX Link Partner to RJ45 connector J7.

straight-through UTP cable.

3. Connect an InfiniiibMax probe to TP12 andto  Use the E2678A differential socketed probe head. Ensure correct

CHAN]I on the scope.
4. Short 100 Q2 (Load 3)

probe head is selected at Probe Configuration.
This requires two jumpers.

5. Configure the Link Partner to cutput the 100 Ensure that the Link Partner is sending scrambled, MLT-3

Base-TX Random Data.

encoded /I/ code-groups.

6. Ensure that the scope is capturing the proper 100 | You should see a stable 96 ns pulse triggered on the scope.

Base-TX Random Data signal.

See the Example Waveform® below.

*Example Waveform: 100 @{SE-TXRandom Data
@ 100 BASE-TX Random Data

—— I

96ns pulse
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@Connect?7 DRDBEY(<EybFYTLET .

GDUTETAME—FRIZANSH, 100 Base-Tx
Random Data W AT BIKREIZLET,
Step Notes

1. Connect the DUT to the RJ45 connector on fixture 2
with a short straight-through UTP cable.

2 Connect an InfmiiMax differential probe to the test Use the E2678A differential socketed probe head. Ensure
point for Pair A on fixture 2, and to CHANI on the scope. |correct probe head is selected at Probe Configuration.

3. Configure the DUT to output the 100 Base-TX Random |Ensure that the DUT is sending scrambled, MLT-3

Data. encoded /I/ code-groups.

4. Ensure that the scope is capturing the proper 100 Base-TX | You should see a stable 96 ns pulse triggered on the scope.
Random Data signal
See the Example Waveform™® below

*Example Waveform: 100 .Fa:e—TX Random Dara
100 BASE-TX Random Data

" |

. |96ns puise
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¥ Ethernet Test Application -- New Devicel
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Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

Step

1. Connect the DUT to the RJ45 connector on fixture 2
with a short straight-through UTP cable.

2. Connect an InfiniiMax differential probe to the test
point for Pair A on fixture 2, and to CHAN] on the scope.

3. Configure the DUT to output the 100 Base-TX Random
Data.

Random Data signal

1DJ23INNOD

*Example Waveform: 100 Base-TX Random Data
100 BASE-TX Random Data

96ns puise.

100 Base TX Testing

Notes

Use the E2678A differential socketed probe head. Ensure
cotrect probe head is selected at Probe Configuration.

Ensure that the DUT is sending scrambled, MLT-3
encoded /T code-groups.

4. Ensure that the scope is capturing the proper 100 Base-TX | You should see a stable 96 ns pulse triggered on the scope.

See the Example Waveform* below
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RETDHEMRBASINET,



Template & Parametric Xk - TPMEBY

SELECT TESTS #7ME&FE

¥ Ethernet Test Application - Ethernet Device 1- 1000_1000_10 @ Measurements with TPMOELIEB [CFzvIZEANTT,

File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

[ Al Ethernet Tests
[ 10 Base-T
Measurements with TPM
Templates
Link Test Pulse, with TPM
TP_IDL Template, with TPM (last bit CDO)
TP_IDL Template, with TPM (last bit CD1)
MAU Template
Parametric
Jitter with TPM
B Measurements without TPM
B common Mode Voltage
B Return Loss

S1S53d1 123135

*TPM = Twist Pair Model
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Configure#7 D& E (A [ESkipL TLF=SLY)

=

N BORE/ A X oA, Preseii 1GHITH.

File View Tools Help

Set Up | Select Tests Connect | Run | Automate | Results BEIVRAIMEBERONKBLI-EZ(Z, FEITIRIDABERDZEITI(True)h
Mode: © Compliance @ Debug THIELVh(False)h D EETE

All Ethernet Tests _ . = .~ -
Enable Manual Mask Alignment (True)
Average factor (20)
Scope Channel Resources

DUT Data (Channel 1) BIEIZFERTSFYORILEREETE R AHE,
Common Mode BNC (Channel 4)
DUT D+ (Channel 1)
DUT D- (Channel 2 . N s= =
HPFCom(monMode ()Enable) Fixture 4 Z{E A9 58IE CHPFEERT M EIN DERTE (PresetfElLTrue)
» 1000 Base-T Jitter Tests
» 1000 Base-T
10 Base-T
MAU Type (Integrated)
Jitter
Jitter Trigger Method (Automatic)
Jitter Measurement (ALL)
10Base- Trigger Holdoff (s) (10 Base-T Jitter Tests) (10.2E-6)
TO{E A Templates
TAMF LTP/TP_IDL Loads (ALL)
BDHRE LTP/TP_IDL Tests (Both)
Template Mask Alignment (Automatic)
Template Mask Alignment Step Size (5E-10)
TP_IDL mask (End) vertical range (400E-3)

dNOI4dNOD
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I
|
|

Int

E2678A Differential

Socket Probe Head Load 1 9]

]""‘5'50 5 4

Probe Amg

Link

Partner

ouTt

I

10 Base-T Link Test (with TPM, LOAD1)

@ Connect for 10 Base-T (Link Test Pulse, with TPM, Load 1) A

9

|

[T
e 7

i

Load 2 58

g e B

1000 =3

a5 | | rus [OV

Section 7 of the Ethemet

ol Compliance Test B

wrd

Step

1. Connect the DUT to fixture 7 with a short
straight-through UTP cable.

2. Connect an Infimiiidax probe to TP14
and to CHAN] on the scope.

3. Short Load 1.

4. Reset the DUT so that it outputs the Link
Test Pulse.

5. Ensure that scope is capturing the proper
Link Test Pulse signal.

@Connect27 DEDBEYIZEYCTYTLET,

BGDUTZTAME—FIZANBH . Link Test
PulsehH hanbiIREEICLE T,

Notes
Connect DUT to RJ45 connector J9.

Connect the E2678A differential socketed probe head. Ensure correct
probe head is selected at Probe Configuration.

This requires two jumpers.

See the Example Waveform™ below.




TFAME—F®DOERH - 10Base-T Link Test Pulse

*Example Waveform: [0 Base-T Link Test Pulse, with TPM

5 . ©AORa—TDERFHERLT. ERD LS
.“El BASE-T Link Test Pulse ZiLink Test PulseWMHH N5 EEFHERLE
with TPM i ER

®

KEYSIGHT

EEEEEEEEEEEE



TAMDZELT

¥ Ethernet Test Application -- New Devicel

File View Tools Help

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

10 Base-T Link Test (with TPM, LOAD1)

2. Connect an InfiniiiMax probe to TP14 Connect the E2678A differential socketed probe head. Ensure correct | A

and to CHAN] on the scope. probe head is selected at Probe Configuration.
3. Short Load 1. This requires two jumpers.

4. Reset the DUT so that it outputs the Link

Test Pulse.

5. Ensure that scope is capturing the proper See the Example Waveform* below.
Link Test Pulse signal

— . S pma 4y —
*Example Waveform: 10 Base-T Link Test Pulse, with TPM ®Con TeCtgj -Ccon n eCtIO n CO m p | ete, ’ 9 Jg ?$ L/T‘ 1ﬁ “ *
10 BASE-T Link Test Pulse RUN REVZHLET,

with TPM

1DJ23INNOD

[Suppress... \DFyIIFNLI=FFICLET, (Fzviz
; ANDE ERUYBAROT(T7OTRYIANRTRS
T o Nng . EHEISRVEITESD)

|Connecti0n Completed” | . Suppress All Connection Prompts

Messages

Summaries (click for details) Details
2021-02-19 06:24:37:192 F# Connecting to The [* ||/
2021-02-19 06:24:38:502 PM Connected to The pri:

<| 1]} >

Unsaved Changes 5 Tests

KEYSIGHT
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Template & Parametric 7 XA+ — TPM#EL

SELECT TESTS #7ME&FE

¥ Ethernet Test Application -- Ethernet Device 1- 1000_1000_10 @Setup@?‘&Configureé‘l?‘(i\ PXX,PXX &R #x
File View Tools Help [ZL. Select Test?~ TMeasurement without
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report TPMG)T&—CO)TZI":?I“J7€L\1’L$¢o

[ Al Ethernet Tests
[ 10 Base-T
B Measurements with TPM
Measurements without TPM
Templates
Link Test Pulse, without TPM
TP_IDL Template, without TPM (last bit CD0O)
TP_IDL Template, without TPM (last bit CD1)
Parametric
Jitter without TPM
Peak Differential Voltage
Harmonic Content
B common Mode voltage
B Return Loss

S51541 12334138

*TPM = Twist Pair Model
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( 10 Base-T Link Test (without TPM, LOAD1) @Connect27 DEDBEYIZEYLTYTILET,

@ Connect for 10 Base-T (Link Test Pulse, without TPM, Load 1) A

) gt @DUTETAME—FRIZAN DA, Link Test
’—‘ Pulse N AN HREEICLET,

Ch1 Ch2 Ch3 Chd

= O

Link

Partnes our

IP| pugs || Russ |OUT
[E] I fimiiMax
Probe Amplifier
R
Load | B8) s "T'2 | E26784 Differential
Socket Probe Head
Load 2 (&3] (00
1000 5] (&3]
Section 6 of the Ethernet
Electneal Compliance Test Board
Figure 1 Probing for 10 Base-T Tests Without the TPM, With Link Partner St&p Notes

1. Connect the DUT to fixture 6 with a short
straight-through UTP cable.

2 Connect an InfiniiiVMax probe to TP12 and |Connect the E2678A differential socketed probe head. Ensure correct

Connect DUT to RJ45 connector J6.

to CHAN] on the scope. probe head is selected at Probe Configuration.
3. Short Load 1. This requires two jumpers.

4. Reset the DUT so that it outputs the Link

Test Pulse

5_ Ensure that scope is capturing the proper See the Example Waveform® below.
Link Test Pulse (LTP) signal.

KEYSIGHT

TECHNOLOGIES



TFAME—FDOiERH - 10Base-T Link Test Pulse

*Example Waveform: 10 Base-T Link Test Pulse, without TPM

10 BASE-T Link Test Pulse @A ORI—T DEHERBLT. EHDLS
w/o TPM i #iLink Test PulseNHH ASh B EEfEZELE

@ ¥,

|C0nnecti0n C'zmpleted”_ | B Suppress All Connection Prompts

Messages -
SLCICICIESEECSDMM  (5)Connect?~ TConnection completefR A L=, RUNRAU %
2021-02-19 06:24:37:192 F#& C|
2021-02-19 06:24:38:502 PM Cu| *ﬁ L/id-o

<| il

RS = o et [Suppress... IDF TV IIFHULEFFRICLET  (Fviz AndE, ik
S YYUBZBFOFT (7O RYIANRRENT | ERMIRIVEETET).



Common Mode Output Voltage T X+

SELECT TESTS #7ME&FE

¥ Ethernet Test Application -- Ethernet Device 1- 1000_1000_10 (MCommon Mode Output VoltageDTRAMZIFzvo%E

LWhFET,

File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

[ Al Ethernet Tests
[ 10 Base-T
B Measurements with TPM
B Measurements without TPM
Common Mode Voltage
Common Mode Qutput Voltage

B Return Loss

S1Sd1 1247138

KEYSIGHT
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COMMON MODE OUTPUT VOLTAGE TXFk

10 Base-T Common Mode Voltage @Connectgj‘d)o)ﬁu (:‘t’“} "7“}70l.,$-§_0

@ Connect for 10 Base-T Common Mode Voltage (Random Data (TP_IDL)) ()

Infiniiurm Osdlloscope

@DUTETAME—RIZAN T, [10Base-T Random Data(TP_IDL)]
MHEDEINHIREIZLET , BITHLEIFELWLDELMERIZDLNT,
°o9o%9 Random DataZxH HZEAAVIEX| D@D AALEFSIEIFEELY,

Section 4 of the

Ethernet Electrical
Compliance Test
Board

Step Notes

1. Connect the DUT to fixture 4. Connect to DUT to RJ45 connector J4.
2_ Short jumper JP1 (marked as "A").

3. Connect BNC cable from BNC X10 on fixture 4 to the scope CHAN4S.

4. Configure the DUT to output 10 Base-T Random Data (TP_IDL) See Hints Below™ if you have difficulty.

*Hints for configuring a device to output 10 Base-T Random Data

@- You may be able to configure the DUT to output 10 Base-T random data with special boot software
s If vou have custom boot software, try configuring the DUT to:
= disable link speed negotiation,
» force the link speed to 10 Base-T, and
= transmit random data.

|C0nnecti0n ("zmpleted”_ | B Suppress All Connection Prompts

Messages

P —— . BConnect® 7 TConnection completerlRF ZHL 1= (. RUN TR %

2021-02-19 06:24:37:192 F# C

2021-02-19 06:24:38:502 PM Cu) *ﬁ L/id-o

<| il

RS = o et [Suppress... IDF TV IIFHULEFFRICLET  (Fviz AndE, ik
S YYUBZBFOFT (7O RYIANRRENT | ERMIRIVEETET).



10Base-T Return Loss T Xk

Return LossDERER (. VNAZFERALET,
VNADEEFEIZDWNT2DDEIRFENABHYET,

1. 72 ARa—T[TVNAZFLANT—T ILMUSB—J )L THEHL. BFBIEY 7h 7ol TRIEEETT 5%

2. VNAB{KTS-parameterz—BBIFEL., 77 ILIZIRFT D, TDS-parameter 77 L Z{FHAL TReturn LossDEHEZA L ORI—TDEHE)
BIEY I TERITT DAL

ROR—TDFIETIEH1DFEZHRBALET . 2075 EE. PS3DTVNATHEIEFHDS-
parameterz A AT 5 A EIDEMNGRHRBALET,

KEYSIGHT
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10Base-T Return Loss T Ak

¥ Ethernet Test Application -- New Devicel
File View Tools Help
Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report

Ethernet Test Application Test Enviroment Setup
Ethernet Speed

10Base-T [} 100Base-T [} 1000Base-T [} 10Base-T EEE [} 100Base-T EEE [} 1000Base-T EEE

Return Loss Test
(O Use Vector Network Analyzer @@ Use Data File
External Instruments
Status: (Configure .|
Test Report Comments (Optional)

Bl External Instrument List

Flease highlight the instrument to be configured and enter instrument
address or click "Find™ to search for the instrument address:

Instrument Address Manufacturer Model
FgMaster

FgSlave

Fg33612

Fg81150/60A

[T I O

Infiniium

< >

WVHNA

SICL Address: | «

Find... | Update | Clear

S

DSetup# 7 T, N'Use Vector Network Analyzer |ZEIRLET,

@A ORO—TEVNAZLANS —T ILAUSBY —J )L CHERRLE T,
USBY—TJILMIEES . A ORXI—THAUSBHRR M (AaRT4) T, VNAL
USBT/N\ARBaRIA)ELTERLET .

®Configurerh 2 %L, VNADSICL Address#E&RELE 3, SICL
Addressl. 4> ARa—FHOWindowsA=21—s\—n 10712 IEl
x5 T IL9) v oL TRRSN HKeysight Connection Expert®VNA®D T2
) —®SICL AddressZatE —&R—X ML TEREL TLIEE0Y,

Keysight Connection Expert 2020 o502 (=l d
Instruments | PXI/AXIe Chassis

My Instruments +Add Z = Y Details for Keysight N890OA Infiniium

Vv LAN (TCPIPO) C Q/‘ x % E E @

iy Check Edit Remove Interactive 10 Monitor Command BenchVue Web Ul Soft Front
N8900A Infiniium, Keysight Status 10 Expert Panel
10.22.21.85
Manufacturer: Keysight
v
CEIEETE) Model: N8S00A Infinium
Ne Instruments Found Serial Number: SE23878868

Firmware Version:  06.60.00109

' COM (ASRL4)

Connection Strings

v COM (ASRLS)

VISA Address. Aliases

}Ql TCPIPO::10.22.21.85::hislip0 INSTRI ‘gl lan,4880;hislip[10.22.21.85]:hislip0
Lo

¥ COM (ASRL6)

Installed IvI Drivers &8 Update

XA OTIHECUNADSICLT L 2 EBELTL
&L, BIFSICLT FLA DRI EE RS HITT

Remots IO Sarver Off  32-Bit Kaysight VISA is Primary  Version:




10Base-T Tx Return Loss T Ak

SELECT TESTS #7ME&FE

"New Device1 @Select Test*J CTransmitter Return LossD T AR ZFTvo
#lL\NFET,

O All Ethernet Tests
O 10Base-T

B Measurements with TPM

. Measurements without TPM

B common Mode Voltage

[0 Return Loss
Transmitter Return Loss
B Receiver Return Loss

S ESTE P3RS

KEYSIGHT

TECHNOLOGIES



vk 7w 7THE - CalibrationD =17

Connect for 10Base-T Transmitter Return Loss Test with VNA

G PIE connection wa USE-GRIB Adspier
I Vectar Network Anelyzr D] Infiniium Dseillosoope

ol che ond e
0000

0

O

Balisiy
[ ]

a

oLl BN

ONe oo

DA DC- Iml oo e

1T |
Figure 1 Cctt“mf:' return loss test.

= j-(e)

3 4‘.

Open/Short/Load

KEYSIGHT
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—
10 Base-T Transmitter Return Loss Test

~

OEROtYr7yvT T RIEARAEDORIASOIARIZIZ(GFEBDE
LN\Ethernetr—J LX) TL—a BB 2R L. VNAD A
—a—Tlh—brDF)ITL—30FToTLEEELY,

Fr)ITL—avBOVNADREIFLUTTY,

Setings for VIVA:
1. Measurement: Refl Fwd 511.
2. Start Frequency: ShMHz
3. Stop Frequency: 10MHz
4. TunON averagmg

VNA® *=21—|ZO0pen/Short/LoadDCalh 5D T,
IBFIZAMAHFEZTEY)ITL—2a30F T T LTIESLY,



s &1 WA WAL

10BASE-T TX RETURN LOSS TXF

—
10 Base-T Transmitter Return Loss Test

@ Connect for 10Base-T Transmitter Return Loss Test with VNA ~
G PIE connection wa USE-GRIB Adspier
I Vector Neswark Ansiyenr D] Iifiniiurm Dscillosooge
ol Cha ond o
0000
O
9
Bl iy
o]
A+ + |+ |+
ofo] o)
RIS
] O oo
s De RJdE Do. |- DUT
Figure 1 Comnection fr return loss test.

|C0nnection C';mpleted”_

Messages

Summaries (click for devails)

2021-02-19 06:24:37:192 F# C
2021-02-19 06:24:38:502 PM Cu)

<| il

Unsaved Changes 5 Tests

KEYSIGHT
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@R D &S5IZRIASAR IR BDFEL Ethernetr —J LT
DUTEHERL TLTEELY,

@DUTH#TAME—FIZAN T, l'10Base-T Random Data(TP_IDL) |
N ASNDIRREICLET,

| Suppress All Connection Prompts

®Connect? 7 TConnection completerlRF ZHL 1= (2. RUN TR %
LET,

[Suppress... IDFIvIIENLI-FFXICLET , (FvIFANDE. iE&hE
PYBABEDOFTATOTRYIRANRTINTG | EHFEAIZRIYBITED)



10Base-T Rx Return Loss T XAk

SELECT TESTS #7ME&FE

T Ethernet Test Application - New Device (PDSelect Test#~7 TReceiver Return LosSOTAMZF T vo%
File View Tools Help L\ ET,

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

O Al Ethernet Tests
O 10Base-T

B Measurements with TPM

. Measurements without TPM

B common Mode voltage

[ Return Loss
B Transmitter Return Loss
Receiver Return Loss

S1S31 12313S

KEYSIGHT
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A AIWAE

f—_ ]
@OE D LSIZRIASARH L EDE L \Ethernetr—J LT
@ Connect for 10Base-T Receiver Return Loss Test with VINA DUT%*&%&E—I: L"C L'C(Tfél, \ o

R ww—— (XTX RLEBlunED R —MARLGYFET )

I Vector Network Snalyzer Infiniium Ostillasoope

@DUTH#T AR E—FRIZAN T, l'10Base-T Random Data(TP_IDL)]
M AESNDHIREBIZLET,

O 000

o
x|

.Unu+

13 O

=
=

Q=0

=0 -pzE O [foo |

50 =08

o
e

DUT

R4

Figure 1 Connection for return loss test.

|C0nnecti0n C'zmpleted”_ | B Suppress All Connection Prompts

Messages

SLCCICIESEECS DM (4)Connect?~ TConnection completefR AL 1=, RUNRAU %
2021-02-19 06:24:37:192 F#& C|
2021-02-19 06:24:38:502 PM Cu| *ﬁ L/id_o

<| il

Unsaved Changes | 5 Tests [Suppress... IDF TV IIFHULEFFRICLET  (Fviz AndE, ik
S ISh) PYBZRDAATATRYIANKRTENT | ERRAIRIYERITES)

TECHNOLOGIES



VNATHIEFHDS-parameterz A AT TS5k

CITIEXMNPTOUCHSTONEEKXD D7/ ILEHRASAFTETCLAR—FHREZH S 7T E

# "Ethernet Test App

@ PXX®MDTx Return LossD w7y TS-parameterZgIEL .
&8 %* s1p(Touchstonee ) IR ELE T,

2 PXX®MRx Return LossD vk 7y 7 TS-parameterzIEL .
&8 %* s1p(TouchstoneBe ) IR ELET,

@ SetupF T MReturn Loss TestMIE H T. Use Data FileZERL .
Configure FilestRAL M5 1 L2 TRELI=I7MILVEFNENS A

File View Tools Help

Set Up | Select Tests | Configure | Connect | Run | Automate | Results | HTML Report
Ethernet Test Application Test Enviroment Setup

Ethernet Speed

10Base-T [} 100Base-T [} 1000Base-T |} 10Base-T EEE [} 100Base-T EEE [} 1000Base-T EEE

7aGRyIRIZERELOKERLET,

=)
Return Loss Test a
@ use Vector Network Analyzer () Use Data File |Configure Files. | el
™ | Browse...
R Browse... |
Test Report Comments (Optional) 100Base-TX
LS | Browse...
R Browse...
e 1000Base-T
= Pair A
Summaries (click for details) Details ark | Brerae
2021-03-12 03:52:55:323 4# Connecting to The prime|| Application initialized and ready for use. FairB: | Browse...
2021-03-12 03:52:56:004 PM Connected to The primanr .
: 1 Pair C: | Browse...
2021-03-12 03:52:59:816 PM Ready
Pair D:
D | — | Browse...
Unsaved Changes 0 Tests
Carc

KEYSIGHT
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Select Test 37 DERE

VNATHEFHDS-PARAMETERZFEAAFTESF &

et Test Application -- New Devicel

@ Return Loss TAR2DIZFzvIEANTT,

O Al Ethernet Tests
[ 10 Base-T
B Measurements with TPM
. Measurements without TPM
B common Mode Voltage
Return Loss
Transmitter Return Loss
Receiver Return Loss

S1ISILE 1D9FFKIS

|C0nnecti0n ("zmpleted”_ | B Suppress All Connection Prompts

Messages

Summaries (click for details) BConnect® 7 TConnection completerlRF ZHL 1= (. RUN TR %

2021-02-19 06:24:37:192 F# C

2021-02-19 06:24:38:502 PM Co) HLET,
Y — | —

Unsaved Changes | 5 Tests [Suppress... ) DF YT (EF T TENLTE2DODAIE T EH L TRIESN
KEYSIGHT gz‘d'o

TECHNOLOGIES
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Ethernet I 37 —&#
a1 —30- TS T T ERFT
F— W FFOI/AS— AR
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Agenda

B Ethernet® X flT &[] EEthernetD i 2
B Etherneta> 7oA 7 AR E

B 1000Base-TDEERIE R

B 100Base-TXMDEAERIEE

B 10Base-TO:iRERIEH
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Ethernet® £ FH &= 4

_'4@)

10Base-T PoE
100Base-TX (Power over
/32 1000Base-T H—/ IL—4 Ethernet) EEIHNAS
(PSE) (PD)
#RLAN X)) TART L
1000Base-SX I
H—/\ 1000Base-LX —\

BEEBR/N\VIR—> EEXRARYET—H

KEYSIGHT

EEEEEEEEEEEE



Ethernet {&iE L — bk &im% B B
(Vi EEP&’E [km]

i : - 10GBase-
| | | ' ER : ' 100GBase-
100 """" T I R il it T annm T ET R " "ER4
: : ! 40,000m ! 0.000m
- SMF - ’
= ! | ! " SMF
‘ ﬁla.l %7% ! ! 10GBase- ! 40GBase- i
N o ! 1000Base- ! ' LR4 i 100GBase-
_____ O NT7A/N | 10 000m 10,000m LR4
1 0 : 5 000m SM SMF : 10,000m
: : ‘SMF : : i SMF
: : : | 40GBase- !
| : : ' . FR !
| i . 1000Base- ' :
_______ I T > ! 10GBase- (@2,000m .,
1 A+ = : | 550m I SR ¥ SMF :
sﬂ"C ! ‘ MMF ' 300m ! :
Eﬁﬂﬂj_é*ﬂ*ﬁ i p MMF i 40GBase- : 100GBase-
; * ! : 10GBase-T | SR4 | SR10
100m 100m 100m
0.1 ‘ ----------- ‘ ----------- ‘ ----------- Caté6a MMF - MF
10Base-T 100Base-TX  1000Base-T | 10GBase- ! 40GBase- | 100GBase-
100m 100m 100m i KR ' KR4 ' KR4
Cat5 Cat5 Cat5e 1m 1m 1m
' ' ' Backplane Backplane ’Backplane
1 1 [ | >

10Mbps 100Mbps 1Gbps 10Gbps 40Gbps 100Gbps
KEYSIGHT 9 TIZ400GEthernett EA SN TLVS
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r—2JIILERRBY

—JI)VATa) CiniE iR ek Fin WOBASE-T/ | IO00BASET
1008 &5E-TX

73'7‘j') ﬁiﬁﬁﬂﬁﬂﬁ 1 TOH BI Tuit

- 7 TD- EI DA-

10Base-T [CAT3LIE 100m : ST —

100Base-TX |CAT5LL E 100m a Tnuzed BL DO

1000Base-T [CAT5/ CAT5ell E |100m 3 REEE E1 D~

& RD- El DE-

7 TTenized EI_TiD+

E TTezed EI LC-

RJASOR VA THERIE

TIA/EIA-568[=&Y 10Base-T/100Base-TX/

HEEEIND, 1000Base-TIZ#(+%

RJ-45a%45%4 RI-ASADEVTH A2
. 250Mbps Bl DA+
<71 2 O O > ~7A X X X 3= Bl DA-
o s 1D+ ] 250Mbps . Bl DB+
;g; mE :250Mb - BlLBE;

o S

R73 - ~D. RFC 4 D> g:_gg
74 XXX 7D X X 4 8 o
10Base-T, 100Base-TX 1000Base-T Bl IS8
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10Base-T i E&

EL&S
PR 10Mbps . TD+
= 11 2 TD-
» X 1E [B]F% [ 3 -10Mbps RD+
// g =< ) RD-
. Z{EERH 6 | —
6
PHYFvJ 8
BIEICIXEHNLL
> {miEL—bk:10Mbps
> FEIE. ZERNLORT7TTITHEHONS I\qg‘l\(';'lzl/_'b‘ 0 . 1.1 .0,
> ZBRE. EHAUE—FUZ1000 (GOMbp) i i
> RUFIRA—GEIZEBMACTL— LD NUFIAFFFS 110101101110
A=W (20MSymbol/s)
* MAC7L—L 0 — M101&E/FS1E R A A e e e o e CERERE
* MACOL—L 1 - 011 B 1L gxES o Al
Ly ot e
YUFIRAHE 0> BRIES
YUFIRSHE 1 BRES
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100Base-TX #I &

EL&E
1 100Mbps: ¥B+
J{seEmEeE ) % 100Mbps— Rp+
/ d ~—< ‘ RD-
6
PHYF v 8
BEICIEFEHLNLL
MACZL—L | |
" (100Mbps) 0 1 1 0
> {riEL —:100Mbps _ .. e
> EE. ZEFXALORTTITEHONDS ?_,}Bg?é“’té ;011 11 1 10
> EEEE. EHAUE—4 2 R100Q ‘ R
> 4BSBIZLAMACTL—LDHEL (125MSymbolfs) v
3 4bit MACTL— L %5bitlI &Sk MLT-3  #1V —oobooo b
> FFEEENf5bitD1EHRIE. PHYF YT T cEUTH o B R R
MLT-3I2&YBENERESICEBSN T X4 o
Frees Fsee LV T N
MLT-3

[oJ: &%l

KEYSIGHT [1]1:0 5+1 >0 — -1 50 &%t
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1000Base-T %

250Mbps _ B| DA+

| 218 AT yRER N 1
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1000Base-T SRAER{ES

mHEBRESOHN
* RegisterM & EIZKLVYIEEE802.3-2005, 40.6.1.1.2 CiRE SN 1=Test Model, 2, 3, 4O H A
« Test Mode~DBITAHEIIFVIRNLFT—[ZKYRLS
» Test Mode 15\ 5Test Mode 4%t A TE4ELVE, 1000Base-TOERRAER X ITHEZ ALY

odf-.. Test Mode 2 J:aJ:U* 3

v /” i ’”‘_:::::5:5:

-

0.4

0.2 f

Waolts
o

T 1 p A S SN SN SRS S S S
Tima {us) ] 0.1 00z o003 DM Till;ng‘?us:l 008 007 008 00D 041

Figure #0-19—Example of transmitter test mode 1 waveform (1 cycle) Figure 40-20—Example of transmitter test modes 2 and 3 waveform

15 . . . . . . . r

_ Test Mode 4

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

it 1 Bit I Bit 3

KEYSIGHT

TECHNOLOGIES

1 |‘ \ l : 190 9.15) | (9.14) | (9.13) Miede
ﬁ ! it i i i Miommal operatiom
Hull | |.| I |I‘I L. | ‘ 0 0 1 Testmada 1—Tranamit wavelorm tes
E 0 1 0 Testmade 2—Tranamit jitter festin MASTER made
i 1 1 Tesimode 5—Tranamit jitter festin SELAVE mode
1% 2 ‘:‘ :3 Tirés[m.’ 1:0 1:2 1:4 1:5 1 0 0 Testmads 4 Tranamitier distortion fest

Figure 40-21—Example of Tmnsmitter Test Mode 4 waveform (1 cycle)
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1000Base-T VA ERETX_TCLK

B MASTERE—F&ESLAVEE—FR
« RegisterlZ&YMASTERE—RFF=IXSLAVEE—RIZEZE (IEEE802.3-2005, 40.5.1.1)

Table 40-3—1000EASE-T Registers

| Register Bit | Name ‘ Description | Type |
9 9.15:13 | Test mode Trnsmitler st mode opentions are defined by bits RW
bits 9.15: 13 as deseribed in 40.6.1.12 and Table 40-7. The
default values for bits 9.15:13 are all zero.
9 912 MASTER-SLAVE | 1=Enable MASTER-SLAVE Manual configuration W
Manual Config value
Enahble 0=Disable MASTER-SLAVE Manual configuration
value
Defrult bit value is 0.
9 9.11 MASTER-SLAVE | I=Configure PHY as MASTER during RW
Config Value MASTER-SLAVE negotiation, only when 9.12 is set

to logical one.
O=Configure PHY as SLAVE during
MASTER-SLAVE negotiation, only when 9.12 is set

to logical one.

Defrult bit value is 0.
10 1013 | Local Receiver | = Local Receiver OK (loc_rev_status=OK) RO
Status 0= Local Receiver not OK (loc_reve_status=NOT OK)

Defined by the value of loc_reve_status as per 40.4.5.1,

MASTERE—FK. SLAVEE—F DL E

B TX_TCLKDHEE

« 1000Base-TMD YRR ERIIMASTERE 1= IXSLAVEDTX TCLKZHEEE(ZFRE
o TX TCLKZHIETELHWLWEOYAREBRIZTHEZ L

KEYSIGHT

TECHNOLOGIES



1000Base-T ;RERIEE — &

Peak Differential Output Voltage and Level Accuracy (Disturbing Signal &%Y)
Maximum Output Droop (Disturbing Signal &Y)

Differential Output Template (Disturbing Signal &Y)

Transmitter Distortion (Disturbing Signal &)

Common-mode Output Voltage

Jitter for MASTER Mode

Jitter for SLAVE Mode

MDI Return Loss

KEYSIGHT

TECHNOLOGIES



1000Base-T Peak Differential Output Voltage
Level Accuracy $ &1 Maximum Output Droopif ER
B Peak Differential Output Voltage and Level Accuracy

- Test ModelRERERIZH LT, U TOEBEFHIE, T o S
B8 FHEDIRICIZ2MHzDHigh Pass FilterZi&E A IR TS T T W 72000 P S
( IEEE802.3-2005, 40.6.1.2.1) j _____ NS e
* 670mV< | V| DT H{E< 820mV [ - U U O OO OO SO
« 670mV< | Vg | DFEH{E< 820mV o A ----------- ------ ------- --------- -
¢ VA DFHIE - Vg DFHIEEDE : 1%EK . S SO LN o —
* Ve DFEEE(VA D TFIE)2EDE : 2% LN o
¢ |VC|ODIFigﬂEt(lVBlo)zlzigﬂE)/2t0)§ : 2%12"7\] Figure40—19—Examplconransmincrl;:slmodc-1wavcform['l cycle)
« Vo | DFEHEE(VADFE)2EDZE : 2% LA Test Mode 1
o |Vp|DFEHHE L (V| DFEIE)2EDE : 2% LA
: Jrasmeer ‘ suwj-\
B Maximum Output Droop Ml &)~
Test ModeliERESICE T U TOEBFHIE. B?fr;mpw‘
FHEDRRIZHigh Pass Filterl&@RALLY, \ b B e
( IEEE802.3-2005, 40.6.1.2.2) E%?TH‘[T‘ oe "
o |VG| 0) qz i’;] ﬂE >O . 731(|VF| 0) qz i’}] ﬂE) Figure 40-22—Transmitter test fixture 1 for template measurement
KEYSIGHT o |V;|DFEHE>0.731(|V, | D FHE) 2MHz HPF
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1000Base-T Differential Output Templatei# E&

M Differential Output Template

Test ModeliRER{EBIZH LY TTemplate FHERZEE
(IEEE802.3-2005, 40.6.1.2.3)

* Point A, B,C,D
« ELEDFRIZIX. 2MHzDHigh Pass Filterz & A
« ZFRAVMTHOEEZRYRLAIEL. EESLUVBFED
2RITERNT S LIELTT—2%ETE,
c EIRAVETOBEEIN =T —2EUTOREYIEFRIEL T,
BhiEEETHE0., Template 1IZIEAR LGN EZHESR

* Point A : Point ADMPeak®EE V,
« Point B : - (Point AMPeakEE V,)
« Point C : (Point AMPeak&EIE V,) /2
« Point D : - (Point A Peak®EE V,) / 2

« Template[&BIE R ICHHE CHRBEARDAEZREFLTHRLY,

* Point E, F
« FRAVMTHOEEZUTOEYIERIELTRIEL.
BhEEETEL., Template 2(ZiEfR LGN EEHESR
Point E : Point EDPeakEE V¢
Point F : Point FODPeakETE V¢

eveenr  * TemplatelFRIE K ICHhHE CHREEAROMEZRELTELRL,

TECHNOLOGIES
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1000Base-T Transmitter Distortion& XU
Common-mode Output Voltageik E&

B Transmitter Distortion

Test Moded B {5 B LY RBEEIE. T T O A
(IEEE802.3-2005, 40.6.1.2.4) L A
*Test Mode4 A ERIES MO ERHRELT-2047> URILEHHE LT |
Peak DistortionZ I 7E , I E FFIZ[Z2MHzDHigh Pass
Filter# & FH

- %:/\/#:)l/-t\\@ ?E:J’“'ilomvum-t\\&é:to Figure 40-21—Example of Transmitter Test Mode 4 waveform (1 cycle)
« IR EIZEER SN TI=-MATLABO—FIZKYEAZETE, Test Mode 4
AEREZHITH-HICHEYRUBIE, o
DEVICE I L
UMDER "mﬁhu | <2 47.5 02
B Common-mode Output Voltage = P I
T I ZATED =
I "] =498 8 Eo cut
* Test ModedHERE S I1- L YHERZ R JL ' T 5
« Peak Common-mode Output Voltage HB50mVppLL T T -
&é:t Figure 40-32—Common-mode output voltage test circuit
c AIEREEDHTA=-HIZHEYRLAIE, Common-mode output voltage
I 7E [B] 3%
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1000Base-T Disturbing Signal&5&

Table 40-8—W,4 Characteristics

B Disturbing Signal5E&

Lharacienistc lransmit test fixiore 1 Iramsmit et fivlune 2 Iramsmit test fivure 3
== — = H H H N == Wavefomn Hime wave
- IHE{ES(Disturbing Signal) A E&ELTH. '
Aol ke 15 vaks penkdoqeal 1 ¥ voks penlcd ogea 34 voks penlcd opea

20,533 MHz {125 MHz)

DUT;f)\ ro 0) & jj 1§%®ﬁ:iﬁ2'l‘$7b§1%f:n'c Fregumey 1125 MHz 11.2% MHz

Pany Al Eammnomacs w0 EH e bow fumdamen |

WA LRI D55 —
BEES DT

« IHE{EELL TFunction Generator 5
Table 40-9 TSN - EHRE H 71, e S

Test Mode 15 & U Test Mode 4D EERERIES(C FG -;A .

EBEES, ' g l.' —
Post _ : i DUT
Processing  opusum: 1. S

- BEESNf-EIEEXIEEES02.3-2005,
40.6.1.1.2 THRE SN T=Post Processing(Z&L Y

IT!
i
|

i — j_:/ D:

HRYBRE. Test Mode 1ZE5HERGT SIS Figers 4041 Tastsacp black ingrasm
Transmitter DistortionzX8& M Pass / Failz ¥ E HEREBRATERDEATH S L
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1000Base-T JitteriAER I8 B

MASTER Mode JTxOut
Jitter MASTER Unfiltered
Jitter MASTER Filtered
SLAVE Mode JTxOut
Jitter SLAVE Unfiltered
Jitter SLAVE Filtered

KEYSIGHT
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MASTER Mode JTxOut —

S

(RPAEE B 725 U 3R ) B &1 5 5
»MASTER (DUT)®4Av4 TX_TCLKIZ® T3 i | %%
Data (Test Mode 2) ® w4 JTxOut Z5E., © dnemanbes W

> ITXOUt B TIEAGEAE H BN TLVELY, e

Jitter MASTER Filtered T&EE&h 3, il

[DUTOEE] o s
>Test Mode 2%H 51, Register® % 5E [LTable 40-7M@&Y ., o

;- InfiniiMax probe and
E2677A soldier-in probe
head

DTCK o SR R
[RELDRAUK] Fapm 18 Pting o Y0 use T MASTER e
»TX_TCLK, Dataz1E D $F51 T100msEL E1sELF

ERY5AE, (IEEE802.3-2005, 40.6.1.2.5)
»TX_TCLK : 50%DEELAIL (L EYFEIFILTY)

Data: OV ZE#(ZSv4a%5EH, (IEEES02.3-2005, 40.6.1.2.5) | @15 | eis | o1y Made

o o i) Nomal opeation

Table 40=7—0GMI management fegisber settings for test modes

] o I Test mvocle | — Transmil waveloms lest
1] I 0] Fedt made J— Tranamal pies test | MASTER mosde
o I I Test meode 3 Transmil pier lest m SLAVE mosde

KEYSIGHT
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Jitter MASTER Unfiltered — e

[FEMIEE LS UICHREIE]) @, @J-. B, B

> “unjittered reference” |29 HMASTER TX_TCLK M@ | S .;q ; é: @
PwA (peak to peak) ML.AnsLLI T THDH L Lhilai ——
> “unjittered reference” MEZEIZDLVTHEETIX

= ~ '— Infiniilax probe and
g i-r'!\ b{fé l, \ o Master Mode EZG77A soldier-in probe
TATCLK |t head

’?EE*“ﬁE_:"
[DUTH&ULink Partner®ds€] — e
> DUT, Link Partner&+I1ZNormal Mode, » . —/I[:] -

Partrer Spool > test fixture
ZThEZRegisterz LT DBYEKTE, N
DUT :9.12=1,9.11-1

Link Partner : 10.13=1

° o Table 40-3—1000BASE-T Registers
[RIELDRAUHN] [ | o0 | o — o |
» TX_TCLK, unjittered reference% 1B MD#751 T100ms kA L S B [ [ e >

1sELFERY ﬁd-_l\o (lEEE8023-2005, 406125) 9 912 |MASTER-SLAVE | I-Enable MASTER-SLAVE Manual configuration | RFW

Manual Config |

RW

Enable EJS?ﬁahlc MASTER-SLAVE Manual configuration
. _ - : val
> TX_TCLK, unjittered reference&H(Z500%0DEIELNILE Defhul bit vlue i 0.
9 911 MASTER-SLAVE | I=Configure PHY a5 MASTER during RW
gﬁ(::)\ygéiﬁlli Config Value MASTER-SLAVE nepotiation, onlv when 9.12 is set

o logical one.
O=Configure PHY as SLAVE during

> 100msLl_E1sLLTFERY ﬁA,ffTX_TCLKO) EHRERMEETE, MASTER-SLAVE e gotiation, only when 9.12 is set

o logical one,
De fult bit value is 0.

N5392A'C~‘(j::0)3|11’>jJ§J 5&’;&%?#?7|:|“}7§ 10 1013 | Local Reciver | I = Local Receiver OK. (loc_rovr_status=OK) RO

Status (= Local Receiver not OK {loc_revr_status=NOT_OK)

{ i ” Defined by the value of loc_rcvr status as per 404 5.1,
KEYSIGHT unjittered reference” &9 3, ’
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Jitter MASTER Filtered

[EFIE B Ao IR E)
> 5kHz filtered MASTER Clock Jitter
+ MASTER mode JtxOut < 0.3 ns

[DUTEKLULink Partner D&% 5E )
» DUT, Link Partner&$1ZNormal Mode,
TN Z NRegisterz LT DBYELE.
DUT :9.12=1,9.11=1
Link Partner : 10.13=1

CRIE LDRAUK]

> DUT(MDTX_TCLK#%100,000Ty L EERYIAL,

(IEEE802.3-2005, 40.6.1.2.5)

> EYIAAT=TX _TCLKA B Jitter MASTER Unfiltered
ZEH, ChIZLUT Om:ER %% #F D5kHz High
Pass FilterZ# AL TJitter MASTER Filtered

KEYSIGHT #it&,

TECHNOLOGIES

TX_TCLK

+
=

Master Mode

ouT

=, ﬁl_. Tz~

Link
Partmer

@ D B D

F ambk® dﬁﬂb@@z

RJ45

InfiniiMax probe and
E2677A soldier-in probe
head

\ o
| (——
Section 3 of
f T'?St ,—]I::I test fixture
-:. Spool

jf

~ jf + 5000

finHz




SLAVE Mode JTxOut

[FHMHEE B GoUICHREE])
> SLAVE (DUT)®DAv% TX_TCLKIZ®T %
Data (Test Mode 3) D w43 JTxOut 5.
> JTXOULEIA Tl R EEAEH R TLVELY, ® =ap oaesye. Ay
Jitter SLAVE Filtered CEEaN 3, it A i

probe haad

Section 2 of
test fixture

[ D U T 0) EQE ] HH-—t:w-'.i::'.% Erﬂﬂnl];gﬂﬁ?ﬂﬂ e
> Test Mode 3% Hi /1, RegisterMEXE & Table 40-7M &Y, Lo

—_ InfimiiM ax probe and
E2677A soldier-in probe
head

R EDRAUR] o def
» TX_TCLK, DataZx 1B M5/ T100ms A E1sKLTF
HY3AT, (IEEE802.3-2005, 40.6.1.2.5)
> TX_TCLK : VppD50% DL AN)L (3L LYFEFIEITY) Table 40-7—GMII management register settings for test modes
Data: 0V Z#E#([ZDvA%FHil. (IEEE802.3-2005, 40.6.1.2.5) Bl | Bi2 | B3 Mot

(RAS) | (0d) | (90X

! : : : j : j j j j ] ] ] Mo openation
08f - RS SRR

o o I Teit mvode | — Trandami wavelonmm ekt

o | n Tedt mivade 1 — Tranamil podr test i MASTER mosde

o [ I Tedt mode 3 Tranamil jiner test in SLAVE mode

0.01 002 0.03 0.04 0.06 007 0.08 0.09 01
Time {us)

KEYSIGHT Figure 40-20—Example of transmitter test modes 2 and 3 waveform
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Jitter SLAVE Unfiltered
[EF4lIE B 2D IS HRHEIE]
» MASTER TX_TCLK I=%9% SLAVE TX_TCLK ®

w4 (peak to peak) H1.4nsLA T THHZE

[DUTE KU Link Partner®E&5E]

> DUT, Link Partner&+(ZNormal Mode,

FNZENRegisterz LI TD@EYERE
DUT (SLAVE) : 9.12=1,9.11=0, 10.13=1
Link Partner (MASTER) : 9.12=1, 9.11=1

[RIELORAUH]

> MASTERBLUSLAVEDTX _TCLK Z1EIDIFSIT
100ms Bl E1sLLF HYiALs, (IEEE802.3-2005, 40.6.1.2.5)

> MASTER TX_TCLK, SLAVE TX_TCLK&H1250%0
BELANIIEEEICOVIZATE

KEYSIGHT
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& a2 ® GIIIBW@@:

Al = =
~@ @/1 -\.@/“\ ~®/3\

@ @ @ @
0 0 0 8 o

Slave Mode

TH_TCLE

DuT

\\ RJ45\ . |||

Partnar — | Sponl

Master
Mode

TH_TCLK
+

\.____,/'

[ ‘\ / f

|II|I

E2677A soldier-in

mmqg{a__—"_]mm _:. probe head

Section 3 of |
test fixture |

\ |'l .' "I
\‘\__% \H> InfiniiMax probe and

Figure 19  Probing for 1000 Base-T SLAVE TX_TCLE Jitter (Filtered and Unfiltarad)

Table 40-3—1000BASE-T Registers

| Register Bit | Name Deseription | Tvpe |
9 Q1513 Tesl inode Trnstnitter test mode opemtions are defined by bits RW
hits 9.15:13 as described in 40.6.1.1.2 and Table 40-7. The
default values for bits 9.15:13 are all zero.
9 9.12 MASTER-SLAVE | 1=Enable MASTER-SLAVE Manual configuration RW
Manual Config value
Enable 0=Disable MASTER-SLAVE Manual configuration
valug
De fult bit value is 0.
9 Q.11 MASTER-SLAVE | |=Configure PHY as MASTER during W
Config Value MASTER-SLAVE negotiation, only when 9.12 is set
to logical one.
O=Configure PHY as SLAVE during
MASTER-SLAVE negotiation, only when 9.12 is set
1o logical one,
D fault bit value is 0.
10 1013 Lacal Recsiver I = Local Receiver OK (loc_revi_status=0K) RO
Status 0= Local Receiv cr'null’)K{lu(, rovr_status=NOT_OK)
Defined by the value of loc_revr_status as per 404 5.1,




Jitter SLAVE Filtered

[FLEIR B G5 U IE]
> SLAVE Mode JTxOut + 32kHz Filtered SLAVE TX_TCLK
- 5kHz Filtered MASTER TX_TCLK < 0.4ns

[DUTEETULink Partner DEXE ]

> DUT, Link Partner&+(ZNormal Mode,
DUT (SLAVE) : 9.12=1, 9.11=0, 10.13=1
Link Partner (MASTER) : 9.12=1,9.11=1

[R5 EDHRAH]

> SLAVE (DUT), MASTER (Link Partner)®
K TX_TCLK#100,000Tv Ll EHRYAL,
(IEEE802.3-2005, 40.6.1.2.5)

> MASTER TX_TCLKM 5 Jitter MASTER UnfilteredZ&H . CHIZLLT D
i;a%;*?yﬂl’&ﬁ?SkHz High Pass FilterZ & fA L TJitter MASTER Filtered

> MASTER TX_TCLK [Z%t9 % SLAVE TX_TCLK DIy 32%RI5E .,
CNIZLL T DIEZEREEE 15 D32kHz High Pass Filterz#E L T
Jitter SLAVE Filtered%51&
jf

Hir () = - 32000

finHz
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FNEFNRegisterz LI TDBEYETE

o

P
@ﬂl --@/"\ ~@/3\

@ @ @ @
@ @ 0 8

4 -
D IS @ AEPEE:

Slawe Mode

TX_TCLK DUT \"‘> InfiniiMaxprobe and

. / E2677A soldier-in
w‘;ﬂﬂ%{_ﬁ:ﬂmm e || probe head
h

RJ4<5\ I
\\\. IG - |
N E| “Sation3of
Link -//Test \ test fixture ||,'
Partner — Spool | I

lastor / '”l
mode \\_____ v DB B /.-.r
E=—mmn
C ﬁ/
I'-. ! \x ) y 1
TH_TCLK \\\\\3:_:___;' l
Ca s [T

Figure 19 Probing for 1000 Base-T SLAVE TX_TCLK Jitter (Filtered and Unfiltered)

Table 40-3—1000BASE-T Registers

| Register | Bit | N ame Diseription | Tyvpe *
9 Q1513 Test inode Tmnsmitter test mode opemtions are defined by bits R'W
bits 9.15:13 as described in 40.6.1.1.2 and Table 40-7. The
default values for bits 9.15:13 are all zero.
9 912 MASTER-SLAVE | 1=Enable MASTER-SLAVE Manual ¢onfiguration R/W
Manual Config value
Enable 0=Disable MASTER-SLAVE Manual configuration
value
Diefrult bit value is 0
9 9.11 MASTER-SLAVE | I=Configure PHY as I\-"L-\"\TFR dl.:rl'r 12 W
Config Value MASTER- QL AVE negotiation, only when 9.12 is set
to lorgical of
O=Configur Piﬁd_ SL\‘urd |_,
MASTER- q\L AVE negotiation, only when 9.12 is set
to logical on
Dzl bit v l is 0.
10 10,13 Local Rageiver 1 = Local Receiver OK (loc_reve_status DKJ ROy
Status 0= Local Receiver mo lOK[lK.TLT status=NOT_OK)
Diefined by the value of loc_revr status as per 404 5.1
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SEDSINLEMNEVRETHEEZ1T105440.6.1.1L.1ITHRESN TLNS=8
40.6.1.1.1 Test channel

To perform the transmitter MASTER-SLAVE timing jitter tests described in this clause. a test channel 1s
required to ensure that jitter is measured under conditions of poor signal to echo ratio. This test channel shall
be constructed by combining 100 and 120 £2 cable segments that both meet or exceed ISO/TEC 11801 Cate-
gory 5 specifications for each pair. as shown in Figure 40—18. with the lengths and additional restrictions on

parameters described in Table 40—6. The ends of the test channel shall be terminated with connectors

meeting or exceeding ISO/TEC 11801:1995 Category 5 specifications. The return loss of the resulting test
channel shall meet the return loss requirements of 40.7.2.3 and the crosstalk requirements of 40.7.3.

Gy G o Cy

A BRSO oo >l B

~ e
L Ly L; Ly

Identical for each of the four pairs.

Figure 40-18—Test channel topology for each cable pair
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Table 40—-6—Test channel cable segment specifications

Characteristic Attenuation

Cable segment Length impedance ( p_er 100 meters

(meters) (at frequencies at 31.25 MHz)

=1 MHz) T

1 L;=1.20 1200 £5 ) 7810 88dB
2 Ly==x 100 €2 +5 £ 108to 11.8 dB
3 L,=148 1202 £5 ) 7810 88dB
4 L=y 1002 +502 108to 11.8 dB

NOTE—=x 1s chosen so that the total delay of segments C1, C2, and C3, averaged across all pairs, 15 equal to 570 ns at
31.25 MHz; however, if this would cause the total attenuation of segments C1, C2. and C3, averaged across all pairs, to
exceed the worst case insertion loss specified in 40.7 2.1 then x 15 chosen so that the total attenuation of segments C1,
C2, and C3, averaged across all pairs, does not violate 40.7 2.1 at any frequencies. The value of vy is chosen so that the
total attenuation of segments C1, C2, C3, and C4, averaged across all pairs, does not violate 40.7.2.1 af any frequency

(v may be Q).




1000Base-T MDI Return Loss:#E&

B MDI Return LossStER

« MDI (Media Dependent Interface) D4 DD RF7 D ettt e D-I S
Return LosszERybT—9F7 +SA Y THIE I
o000
- DUTHM5Test Mode 4D{EBFXELI-RETRIE
. RYRT—HTFF S THRERZcalibration| =&Y ol
=D CERELREDAERDEEERE %/ INTY
.« NSUITEYEBNSLUS ILIURICERETRL,
DU INIVRTOYE—2UARES ELTHRYE BE 86
T—9FFSATTRE > éﬂg’g ol [
« DUTIILIURE0QTONA—2ORERAE, FREIZKY L |

=Z5100Q. ZF85QE LV EEI115QTD ) F—VARZFE T
JA—UORBETHDEER
« FHREFLLTDEY,

1JR3—>0OX >16dB (1MHz — 40MHz)
JA—2OR > 10 — 20 * log,o(f/ 80) dB  (40MHz-100MHz)
(f: BALIEMHZ)
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Agenda

B Ethernet®#{iT &R &EthernetD &
B Etherneta> 7oA 7 AR E

B 1000Base-TDEAERIE B

B 100Base-TXMDiXEXIEH

B 10Base-TOiRERIEH
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100Base-TX HER{EE
B HBRESOHA

« MLT-3 encoded /I/ code group (LA F. MLT-31EB&EXHT) DHE A

 MLT-3EEDHNFEEFVTIZKYELS

« MLT-3EBZHATELEWESIIEEBREZTHEALGL

o FYTIZLoTIE, BIELTULVELVRETMLT-3EE T EHMITE

MLT-31E5
KEYSIGHT
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4/0(»

] il




100Base-TX SRERIEH—&

Differential Output Voltage
Rise time and Fall Time
Waveform Overshoot

AOI Template

Transmit Jitter

Duty Cycle Distortion

Transmitter Return Loss

Differential Input Impedance
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100Base-TX Differential Output Voltage
H & U Rise and Fall Timesit E&

W Differential Output Voltage

* MLT-3{EEBEMNBID K57/ 23— F it
* 950mV < Vout < 1050mV
s BEELANILOXZME 0.98< [+Vout/-Vout| <1.02

C +VO utj.'s J: U'VOUt‘i%u;g U 5& L/iﬂlj I:.-E L/T: z|z ié] ﬁE . 1-'-_;:1;_.1-e 25 .1.]-1: Differential cutput voltage reference wat‘efcin:u .
Differential Output Voltage sz &&
TEHNEH/NNZ—

B Rise and Fall Times

c MLT-3EBMNBRID K55/ \ 23— % H :
o XIFRME | Tr-Tf] <0.5ns _f e ~ B 'Zﬁen;L

s TIEXUTHEHREYIRUBIE LI-T9{E Yas

Figure 25.1.2-1: Fize and fall fime reference wavefomm

Rise / Fall TimeztE&
TEHNDH/NZ—2
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100Base-TX Duty Cycle Distortion
H & U Waveform Overshooti# E&

B Duty Cycle Distortion :

s MLT-3EBILED L5575/ \F—2 %

* TOXKYelhbebZit&E

- BYBELBEE TR FHEEDCDET e
e =ty —t; —1éns b t Y fy

ey =t3 —t, — 16ns Frzure 25.1.3-1: DCD reference waveform

€ = fy — by —10ns DCDSRER Tl B/38—
34 - t3 - tl - 32n5
es =ty —t, —32ns
e6 - t4_ - tl - 4‘8”5

DCDHER TN BE Bt FVpeak~

B \Waveform Overshoot = o

° MLT'3E%75“\90)J:57‘3:/§9—“/€¢H3H1 : e
° +Vpeak %;Tg L)ﬁb;ﬂl]i% Lf:leié]ﬁEtL'c;’E‘“fE Fizuoe 25.1.5-1: Waveform overshoot reference waveform
« -Vpeak : #YURLAIEZLI-FEHELL THIE Waveform Overshooti{E& T
+ Vpeak-Vout < 0.05*Vout Fhnd/\3—>
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100Base-TX Transmit Jitter
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Transmit Jitter
« MLT-3{EBIZLYEEH

¢ ANSI X3.263-1995 9.1.981 TIEMLT-3 encoded /H/
code-groups=E5 &I ICED BN H S HY.
IEEE802.3-2005 25.4.581 TIXMLT-3 encoded /I/
code-groups THLULVE A BHFEESN TLVS,

« Transmit clockzEZ (2O VR BITEZEI1TH D,
« Transmit clockZENEB M SIZIE., IFEFEOPLL

[CEYUMLT-3EEMNLIZO0VIEBET S,

« DOy EFEELL TTotal Jitterz;AI%E .
* Total Jitter< 1.4 ns

Keysight®EthernetgF{fi*/ 27 kN5392B/CTI&.
MLT-3{EEBESN IOV IFEELLT
MLT-3{E B DEye PatternZ#iE o

Eye Pattern® VRO XRA 2 kDIgM 5 Total
Jitterz BIEL TLVA,

BE5 BNnd
g :\E:ié/ g Enlé
A '
54

JOyHEET s/AvIIcHT S
Fhiirhtz T—E2OIVED
Eye Pattern RFRZE L




100Base-TX AOI Templatei E&

B AOI Template :

* MLT3EEIZKYAEITE

s MLT3EE M BAEL-Z2O0V0F R %L TEYe
Patternz &

« Mask Template D EBEERT—ILEEFIZHHLET
0.95/51.05DB THEEIZERTE

» Mask Template DBEIE TORMEEZIESITHHET
EEDOHMEIZETE

REIZH| =R RITFUTL—hD
u%zbotux'r LD EHENREE

.. EBEE
=1 J ® O| Ca|&[| | 2
Measur rade | Status

Scal&s

eeeeee
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BFb

PRy EET HavyIixddd
EhRfEhnhtz T—EOIYED
Eye Pattern iSEip]

Tmplated)'EJ:T:iﬂ
BRIRT—ILERIED
EW\'E‘EEJEH%
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100Base-TX Transmitter Return Loss Ex

B Transmitter Return LossERER

Transmitter®Return LossE=R®YrID—9F7 FSAHF THIE

DUTASMLT-3DIE E={ELT:

FYRT—HOF7FSA4HTOHRIERTIZcalibration|Z &Y
F—JIILBELREDAERDEELZRE

NTUIZKYEENSO VT IV RIZE#RETIL,
T IIVRTD)A—2ARESI1ELTHRYRNT—S
TTFS5A T TRE

UG IILIUR50QTHO)A—rOREERZ GTEIZLY
EFH100Q. EF8SQ0B LUEFH115QTHYA— AREFEH

RBEXUTOREY,

J3—>20ARX >16dB  (2MHz — 30MHz)
1J3—>0X > 10 - 20 * log,,(f/ 30) dB  (30MHz - 60MHz)
1J3—>0OX > 10dB (60MHz - 80MHz)
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(f: BI[EMHzZ )

GPIB connection via USE-GPIB &dapter
Vector Network Analyzer I Infiniium Oscilloscope

Ch1 Ch2 Ch3 Chd

o 000

£]

£]
Balun /\7/
=il

0]

DA+ DG+ DO+ OB+
FInEL

£ O ON®

D& DE- g jgg| OO- DB- DUT

I |

JA—VORBAETHDEER




100Base-TX Differential Input ImpedanceiE&

B Receiver Return LossSER

- Receiver®Return LosszRYrI—9F7FSAHF THIE

DUTDOEIRZE ANENMFIREEIZERTE

F2YNT—OT7FSA Y TORIER]Zcalibration[Z kY
F—JILOBRELEDAERDEELRKRE

=

INTGUIZKYEENSU T LI RIZEREITEL.
U IIWIVRTND)A—2ORES1IELTHRYRT—4
TTHSA T TAE

DU IIIURE0QTH ) A—raREERAE. FTEICKY
Z5100Q. ZF85QE LV EEF115QTHD)E2—2ARZEH

RBEILTO&EY,

1J2—>AX >16dB (2MHz — 30MHz)

1J3—>0X > 10 - 20 * log,o(f/ 30) dB  (30MHz - 60MHz)
1J3—>0AX > 10dB (60MHz - 80MHz)
KEYSIGHT

(f: BAIIEMHZ )

GPIE connection via USE-GPIE Adapter

Vector Network Analyzer I Infiniium Oscilloscope

Ch1 Ch2 Ch3 Che

C O 00
£l
L‘] o
Ealun /\7/
=il
g
DA+ OC+ 0o+ DB
AL L
£1 [ o
DA-  DC- M DO- DE- DUT
T I

JR—2ORXBIETHDERE



Agenda

B Ethernet®#fiT &R &EthernetD I E
B Etherneta> 7oA 7 AR E

B 1000Base-TDEAERIE B

B 100Base-TX®D:XERIEH

B 10Base-TOEXRIEH
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10Base-T & ER{E5 — Link Test Pulse

B Link Test Pulse

o Vo ODEHRERERT S=HITEESINDHAUto NegotiationDERFDES
- 5&%I89(Z10Base-T Full/Half Duplex ModelZERE 3 dEH hEhb

LI T DEXERIE B TLink Test PulseZ{#5,

* Link Test PulseiB& (TPM#&Y . %xL)

11:00 PM File Control Setup Measure Analyze Utilltics Thielp
Ch |

11;00 PM

4.00 GSa/s 64.0 kpts

Pov e

Wﬁﬁ.@ ﬂ ﬂ‘ZUUHE/' M.|U,Og
Scales

re I | (@ ®||<| | H[200msf o[~ [W[00s ol» il = e
i rce i ale

rce Vertical Scale Offset Horizontal Scale Position
All nnel 1.80 V/div 0.6V 1

Twist Pair Model L DB E Twist Pair Model $YUD%5S
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10Base-T & E&{E5 — Random Pattern

B Random Pattern

« ManchesterfF8ibsh =54 L/3—> (IEEE802.3-2005, 14.3.1.2.1)
c INA—2CDHAFEIETFVTIZKYEL D,

c UTDRERIEBE TOUA LNFI—2FFES,

* MAU Templatezt &

- Jitterit5& (TPM&BHY. 72L)

» Peak Differential Voltage

File Control Setup Measure Analyze Util
guisiti il ed.
4.00 s
On 4" On
Dk - 8.

55 THelp 10:00 PM File Control Setup Measure Analyze Util
U Sefsi e G5 Srermee

Acquisi
4.0

JE e

s THelp
u

il ,\ J A ) A f“i i bAoA A 1
'RY i A [l T 1 I 1 I T il H T i
A" A AR L1 oty
M TG T N AT T A A
VLD TV T ey ‘ |
Lyl R Y L Y L R Y L UL \
NN A R 15\#‘1 |1 LI V
o= O O A 1 A S
"l . Tl P 1 L Y A
S A U Ay A
1 o i I [J1

(F;’I::‘s) = ofe s H|[z0rs/ M.‘O‘OE (TSS) r ofe s ¥ HJ200re/ M.P%‘HWOOO b5 NI Tl ilﬁ
stales Delet: T ource Vertical Scale Offset
Delcte e Jertical Scale Offset  Horizon All 1.60 V/div 0.6V 260.600

Twisted Pair Model ZLDIHE Twisted Pair Model HYDIEZE
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10Base-T S\ ER{E5 — TP_IDL{E=

m TP IDL{EE

« IdIetRBEIZADERIISEESNDES. T2/ V7 ybDZREDER 7
« UTNDRAERIEE TTP_IDLEES,
« TP_IDL Template iX8& (TPM&HY. 7%L)

File Control Setup Measure Analyze Utiltics T Help 9:09 PM File Control Setup Measure Analyze Util
Teauilsd e Acq

"‘ Onli = :I 2)On

ies Thielp
Ca

‘.‘ Om:‘ ZJOH ?agm @IQF\ \ngm

= o|@ | H[100re/ ml‘l‘zsamgmoo ms «|o|»

(l;/lg'rg) T2 olems ¥ H[100re/ Ml‘wsmsaoo i dol» J’iﬁﬁ (Tgrrg)

Twisted Pair Model 7L D5 & Twisted Pair Model Y D4
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10Base-T 5%/ 5 — All Ones Manchester Encoded Signal

BAIl Ones Manchester Encoded Signal

c I RTIDEBEIVFRAI—/FE1EL-{EE (IEEE802.3-2005, 14.3.1.2.1)
c INA—2CDHAFEIEFVTIZEYEL S,

« LT D ERIE B TAIll Ones Manchester Encoded SignalZ{£5,

« Harmonic Contenti®5& (TPM7EL)

Acquisition is stoppec
008 GSa
4" On on on n
207 Y7 Dk @ P
£
3}“ A \ \
H ;o i )
- / / Fo ! 1
L | ‘E b I | | { |
:|: i ‘1 | | |1 1 \
7 | J [ | ! | | |
e | | { 1 | | f | | |
= f [ T
1 T | N | O N | B I T I S |
/ 1 | |
—|l -\ : I ! L
| 1 [ f | |
ﬂ \ ! | b I ! U ]
I \ | \
M [f =l hoa [ | AT
(lgfrg) = ﬂi & ﬂ ﬂ| 100 ns/ 0 ]n ‘12554186000 ms «|o|» J’iz‘
Scales
Delet Source Vertical Scale O0Offset Horizontal Scale Position
All channe 88 V/div 8.0V 100.008 ns/div  1.2554186000

All Ones Manchester Encoded Signal
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10Base-T TPM (Twisted Pair Model)

B TPM - Twisted Pair Model

s B—D)oYBTANTELAVT HEETILELI-FM[EEE (EEES02.3-2005, 14.3.1.2)
UTDOHERTIXTPMBY B LUV TPMELOBADZEIZ DL THRER

* Link Test Pulse

- TP_IDL

o Jitter Section 1 Section 2 Section 3 Section 4
LT OREBTIEITPMBY DIHE D HHER '

« MAU Template
UTDORETIXITPMAZLDIGE DA ER

« Peak Differential Voltage

» Harmonic Content

Resistances are in O
NOTE: Care must be taken that layout and parasitics Capacitances are in pF'
do not exceed R, C, and L tolerance values. Inductances are in pH

Figure 14-7—Twisted-pair model

Twisted Pair Model
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10Base-T B &
n EEEH

« LoadlH LU Load2hEE (IEEE802.3-2005, 14.3.1.2.1),
BRIETIILOREBHGEUVOEKERIE B (X Z 81000 im TRITE .

LT DOERIEE (fLoadl, Load2, ZE1100QD3EY DA FIFEH TAEIE,
Link Test Pulse (TPM&Y . %L)

TP_IDL Template (TPM&Y. %L)

§y—
l L
15 N L=
§ 3130 uH Co
T .
> |
LOAD 1 LOAD 2 L DEFINITION

All parameters are defined over the frequency range of 250 kHz to 6 MHz,
L=Lt1% R, 22k
C=12pF+20% R, <050

Figure 14-11—Start-of-TP_IDL test load

BHRETIL
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10Base-T Differential Output Voltage TestiZHIT2TPMBE LUV AR FEH

Nmu Balun
+
wye) > o

el

Twisted-Pair
Maodel

[JLI:I ad Wy

Figure 14-8—Dj#€rential output voltage test

Section 3 Section 4

228K

Section 1 Section 2

ZAZ W

Y

Resistances are in 0
NOTE: Care must be taken that lnyout and parasitics Capacitances are in pF
do not exceed R, C, and L telerance values. Inductances are in pH

Figure 14-7—Twisted-pair model
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L= L= Ap
180 pH 220 pH

LOAD 1 LOAD 2 L DEFINITION

All parameters are defined over the frequency range of 250 kHz to 6 MHaz.
L,=Lt1% R, 22k

Cp=12pF + 0% R:SO,BQ

Figure 14—11—Start-of-TP_IDL test load



10Base-T ;RERIEE — &

B Link Test Pulse (TPM&UY. %L)

B TP_IDL Template (TPM&%UY. 7zL)
B MAU Template

m Jitter (TPM&BY . %L)

B Peak Differential Voltage

B Harmonic Content

B Common Mode Output Voltage

B Transmitter Return Loss

B Receiver Return Loss
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10Base-T Link Test Pulsei#Ex

B Link Test PulseitB&

pd

« Link Test PulseZH 7 ﬁ

. TPMBY. L A2 SBEDRBEHD n

afteBYOEKATHE ,
(IEEE802.3-2005, 14.3.1.2.1)

e s =

< [@ o|mlw| 20005/ m‘mioos o] W
Scales
Sourca ertical Scale Offset Zontal. Scala

Link Test Pulse (TPM&Y)

Link Test Pulse (TPMZ:L)

Link Test Pulse (TPM&Y)
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10Base-T TP_IDL TemplateifE&

B TP_IDL TemplatefE&

« TP_IDLE&%*H 71 (Random PatternzH 7).
« TPMBHY. HL. D IFBEOKRIHSEHED
BET6EYDSEHETHITE,

[==0.5 Vine

Sl

0.25 BT 525 BT
585 mV — ! 6.0 BT

\ :
I woer Twisted Pair Model ZZLDIZE D

0<1<0258T and

225 <1 <2587 TP_IDL{%%

- 31V=—

+ 50 mV

|
2587 4587

Figure 14-10—Transmitter waveform for start of TP_IDL

e [I7 | @f@ cllw] ] [t ofo[W[i2sem05m000ms ¢[o]» [T =
- ource Vertical Scale Offset al S tion

Twisted Pair Model &Y D& D
Start of TP_IDL without TPM, Load3,  End of TP_IDL without TPM, Load3, TP_IDLIES
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10Base-T MAU Templatei E&

B MAU TemplateiAB&

« Random PatternZzt 1

- EF100Q#& 7. TPMBHY D &4 THIE

« DUTIZ&H & Tlinternal MAU&External MAU®D
WFnhzEER

« DUTHhLDHAESIZHHE TTemplate D FEH &
AT—ILE0.9h 511D B TR A EE

Template D ZE & &
HREIDRr— L%
0.9ML1.1MfET
S EE AT RE
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10Base-T Jitter:{E&

W JitterSHER
« EIE511bitD I F LINZ— % %48
- ZENM00Q#IH. TPMBY. HLDIGE TAIE
* Internal (Integrated) MAU, External MAU®D
W hhEER
« OVTIwIR)AEMNIT., 8BTHKUB.5BTREN =R A
MIBIFBHOVTOIARKRAU MENS D VA% BIE
© REEITLTO®BY. Integrated MAU, TPM7L, 8BTTD V4
(IEEE802.3-2005, 14.3.1.2.1,
Annex B4.1, B4.3.3)

TPM&BHY TPM7ZZL

Integrated MAU | 8.0BT=+11ns| 8.0BT*20ns
8.5BT=x11ns| 8.5BT*x20ns
External MAU | 8.0BT=7ns | 8.0BT*16ns
8.5nsx=7ns | 8.5BTx16ns

Integrated MAU, TPM7iL, 8.5BTTD Y v4A
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10Base-T Peak Differential Voltage

B Peak Differential VoltagefER
o SUBLINE—FH T
o ZH100Q#&im, TPMZL THRIE
- Positive, Negativeidi 5 D E —-%BIE
« E—OBEMN22VI52.8VOEITHS
CEEHERR
(IEEE802.3-2005, 14.3.1.2.1) S8 1 B— . TPMEL

i N

—

— |

—
I
A1
‘_ﬁ
More.
(Loi2)
Delete.
All

Positive Peak Differential Voltage Negative Peak Differential Voltage
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10Base-T Harmonic Content:#E&

B 10Base-T Harmonic ContentitE&

« All Ones Manchester-encoded SignalZiX{g
« ZH100Q#&%m, TPM7ZEL THIE
s BIREOARINS LIFERFEIZRLT27dBLLE
ELLARIILIZHDHZE
(IEEE802.3-2005, 14.3.1.2.1)

HEEE e

Tl e@mEg| ¥ H[100rs/  a|nM[12554186000ms  «|o]» T B
: Source Vi

-]

2%
23
&

All Ones Manchester-encoded Signal

A

Harmonic Content Details
PASSSFATL Harmonic # Freoquency Magnitude dE Down
Fundamental 10.0 MH= 17.1 dB
PASS Harmonic #2  £0.0 MHz -30.6 dB  47.7 dE
PASE Harmonic #3  20.0 MHz -lz.9 dB z9.9 dE
PASE Harmonic #4  40.0 MHz -36.7 dBE  E3.8 dE
PASE Harmonic #5  £0.0 MHz -zz.z dB  39.3 dE
PASE Harmonic #&  60.0 MHz -35.5 dE EE.6 dE
PASE Harmonic #7  70.0 MHz -z6.1 dE  43.Z dE
PASE Harmonic #3  S0.0 MHz -3l.8 dE  48.9 dE
PASS Harmonic $11 110.0 MHz -32Z.9 4B 50.0 dE
PASS Harmonic #13 130.0 MHz -35.0 4B 52.1 dE
PASS Harmonic #15 150.0 MHz  -37.0 4B 54.0 dE
PASS Harmonic $23 230.0 MHz  -40.0 4B 57.0 dE
- o O~ - N N
All Ones Manchester-encoded Signal(B2f)&EXRTMIL(ET D) BEARESFROHEALAIL
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10Base-T Common Mode Output Voltage iz &

B Common Mode Output VoltagesER
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Figure 14—14—Common-mode output voltage test circuit
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10Base-T Transmitter Differential Output Impedanceis E&

B Transmitter Differential Output ImpedanceiER

GPIE connection via USE-GPIE Adapter
Vector Network Analyzer I Infiniium Oscilloscope

Ch1 Ch2 Ch3 Che

DUTH ST —2D—E 4 IZAll Ones (Manchester Encoded) ceoo
SignalZ g AR ESEXEL-IRETIIE

Transmitter®Return LossE=R®YrD—9F7FSA Y THIE

o« RYNI—OTFSAHFTHRIFERIIZcalibration|Z&kY g .
F—JIOBELEDAERDEELERE L INT
O — ~ & » > ’— G
e NIUIZKYZEFNSL VT ILIURIZEBREITAL,
UG ILVIVRTOYA—VARESILELTRYNT—2 feEafiefe
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) T |

UG IIIUR50QTHD)A—rOREERE. GTEIZLY

Z#100Q. ZE85QE LUV EH111QTH ) 4—2OXZEH Ja— ORBETHBRE

RIBEILLLTDEY,
1)J3—>0X > 15dB  (5MHz — 10MHz)
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10Base-T Receiver Differential Input Impedancei®E&

B Transmitter Differential Output Impedancei®ER

o Transmlttero) Return LOSS%*“J"U-O?T%{'&Tjﬂ“E Vector Metwork Analyzer D-I Infiniium Oseilloscope
- DUTOERZONICLI=RETAIE ©000

« R2YNT—HOT7FSAYFTHHRIFERIIZcalibration|Z&kl)
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1J3—>0AX > 15dB (5MHz — 10MHz)
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