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5 1000BaseT1 X Lt

1000BASE-T 10GBASE-T
PAM 5 1l PAM 16 i/
Peak voltage, Amplitude symmetry, Droop | Linearity, Droop

Jitter with Tx_CIk, Filtered, Unfiltered, as
master and slave (300 picoseconds)

Master Jitter and slave Jitter (5.5
picoseconds RMS), Clock frequency
measurement

Distortion test limit is 10mV

Power Spectral Density measured to be
within mask limits.

The transmit power shall be between
3.2dBm and 5.2dBm.

Return Loss (f353i{5 5:100 MHz)

Return loss (345 5 :500 MHz)
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Table 55-7—MDIO management register settings for test modes

1.132.15 | 1.132.14 1.132.13 Mode

0 0 0 Normal operation.

0 0 1 Test mode 1—Setting of MASTER transmitter required by
SLAVE for transmuit jitter test in SLAVE mode.

0 1 0 Test mode 2—Transmut jitter test in MASTER mode.

0 1 1 Test mode 3—Transmuit jitter test in SLAVE mode (1f loop
tinung is supported).

1 0 0 Test mode 4—Transmit distortion test.

1 0 1 Test mode 5—Normal operation with no power backoff. This

1s for the PSD mask and power level test.

1 1 0 Test mode 6—Transmitter droop test mode.

1 1 1 Test mode 7—Pseudo random test mode for BER. Monitor.
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XGbT — 10GBASE-T & iZumli

Measurement Test Mode XGbT Features / Motes Does XGbT
cover this
measurement?

1 Maximum Sub clause Flexibility to test beyond compliance — XGbT provides the| Yes
output droop 55.5.3.1. Test | flexihility to perform testing beyvond what is specified in
Mode 6 IEEE standard 802 3an-2006. It helps users to analyze
their PHY in addition to compliance tests.
2 Transmitter Sub clause Measure Jitter down to just few picoseconds. Yes
timing jitter — 555 3.3, Test | Software Filters are designed and applied an the
Master Mode 2 acquired data automatically while performing
measurements.
3 Transmit clock | Sub clause Exact value PPM for measured clock frequency is Yes
frequency 55 5 35 Test | provided
Made 2
4. | Transmitter Sub clause Measure Jitter down to just few picoseconds. Yes
timing jitter — 55.5.3.3, Test | Software filters are designed and applied on the
Slave Mode 1 ans acquired data automatically while performing
Mode 3 measurements.
5 Transmitter Sub clause Spectral Features of the scope are used to perfarm the Yes
linearity 555 3.2, Test | measurement, a methadology that is unique to Tektronix
Mode 4. and approved by UNH-10OL
Tones 1-5
6 Transmitter Sub clause Spectral Features of the scope are used to perfarm the Yes
power spectral 555 34, Test | measurement, a methadology that is unique to Tektronix
density (PS0) Mode 5 and approved by UNH-10L
and power level
7. | Heturn Loss Sub clause Return Loss is not part of XGbT solution for now, Yes™™
55821, Test | however it will finally be released in next version. For
Mode & time gap arrangement please request product line for
Return Laoss utility
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演示者
演示文稿备注
The University of New Hampshire InterOperability Laboratory (UNH-IOL) tests networking and data communications products. The university established the laboratory in 1988 with the dual mission of providing a neutral environment to foster multi-vendor interoperability and conformance to data communications networking standards while educating students for future employment in the industry. The laboratory has since grown into one of the industry's premier independent proving grounds for new technologies 
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Transmitter Clock Frequency
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Transmitter Timing Jitter — Master
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Transmitter Linearity
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KX (Dual Tone)' {55, 554

[ Draop TIEEE 5td B0Z. 3an section 55.5.3.2).
Set the DUT to operate in test mode 4.
[] Power Spectral Density Set the frequency to 1.2.4,5.6 for
. . . . . Li ity T 1T 2T LT
Table 55-8—MDIO management register settings for transmit frequencies in Test mode 4 = 4 and Tane & respovtively. Linearity
Teone-1 measures the Spurious free dynamic
range far each Tone.
Tane-2
1.132.12 1.132.11 1.132.10 Output waveform frequencies in MHz Tane-3 Click to view image of the
Two tone frequency pairs Tone-4 Configure
Tane 5
0 0 1] Reserved [] Clock Frequency Show Schematic
0 1 ] Reserved [ Jditter Master
[] Jitter-Slave Selectall
1 1 1 Reserved
DeselectAl
0 0 1 (800/1024) x 47, (800/1024) x 53 sselee
0 1 0 (800/1024) x 101, (800/1024) x 103 TekExpress launched successfully, TeKkironix’
1 0 0 (800/1024) x 179, (800/1024) x 181
1 0 1 (800/1024) x 277, (800/1024) x 281
1 1 0 (800/1024) x 397, (800/1024) x 401
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演示者
演示文稿备注
SFDR spurious free dynamic range. For a PHY that can operate in loop timing mode, the SLAVE mode RMS period jitter test shall be run using

the test configuration shown in Figure 55–30. For this test, the MASTER PHY is in test mode 1 and the

SLAVE PHY is in test mode 3. The MASTER is transmitting the PMA training pattern (PRBS 33) to the

SLAVE PHY on pairs A, B, and C. The SLAVE PHY is in loop timing mode, synchronizing its transmit

clock to the signals received from the MASTER PHY on pairs A, B, and C. In this configuration, the

transmitter output on pair D should be a 200 MHz signal and the RMS period jitter measured at the SLAVE

PHY MDI output shall be less than 5.5 ps. The RMS period jitter is measured over an integration time

interval of 1 ms ± 10%.


Transmitter Power Spectral Density (PSD) and Power
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Transmitter Power Spectral Density (PSD) and Power
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a InterOperability Laboratory: About Us - Microsoft Internet Explorer

Flle Edit Wiew Favorites Tools  Help

eBack " 4 Iﬂ Ig _;\J /.-‘JSaarch ‘f‘\'{Favorites {‘3 - .,_f

Address @http i iol,unh,edufgeneralf

Improving networksg Services

Education

For Members

Location: Home » About Us

The UNH-IOL: Improving Networks
Worldwide

The University of New Hampshire InterOperability Laboratory (UNH-10L) tests
networking and data communications products

Since 1988, the laboratory has fostered multi-vendar interoperability while preparing
UNH students for careers in the industry. The laboratary has grown steadily into one
of the industry’s premier independent proving grounds for new technologies.
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Appendix 55.5.A — Transmitter Test Setups

Purpose:

To present an example of test setups and connecting hardware that may be used to implement the
10GBASE-T PMA test suite.

Tektronix-based Resource Requirements:

Digital Oscilloscope
DPO7354%/DPO70404B/DPO70604B/DPO70804B/DPO71254B/DPO71604B
DPO72004B/DSAT0404B/DSA70604B/DSAT0804B/DSAT71254B/DSAT1604B/DSA72004B.
Arbitrary Waveform Generator*', AWG7000B including AWG7122B, AWG7121B, AWG7062B.
AWGT061B

Oscilloscope Probes, P6330%% P7380SMA*>

10GBASE-T Test Fixture, TF-XGbT Compliance Software XGbT

*DPO/DSA70404B or higher bandwidth oscilloscope recommended for maximum margin on the linearity test
however the DPO7354 oscilloscope meets all compliance limit requirements and may be used as a lower bandwidth
alternative

*! Signal Source is only required for Return Loss measurement

#? Recommended to work only with DPO7354 oscilloscope. For Return Loss 2 # P6330 probes are needed

#3 Recommended to work only with DPO/DSA70000B oscilloscopes. For Return Loss 2 # P6330 probes are needed

'Ibktrunjx-
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y% TekExpress XGbT-10GBASE-T Automated Solution (Untitled)*

Fle Yien Toos Hep

Select | Acouie | Anaes

Repart

AE

DUT D DUTO!

Device : Suite

‘ Run Stai

Tektronix
/

Enabling Innovation

TekExpress Automation Framework

XGbT Signal Characteristics Test Report

uTID: DUTOM Device Type : Transmitter  C: Mode : True
DatefTime : 7/8/09 11:40  Execution Time : 32Min  Overall Test Result : Pass
Scope Mode! DSAT0804 Scope Serial Number 0435 Scope FAY Version : 433 ACHILLESBULLD 12
Caliration Status PASS;PASS TekExpress Version 134125 XGHT Version 0813
Lane-A:
Test Name Measun’:mem Limit2 | Units Ll Exe!:ulion Comment
Details
Clock Frequency Clock Frequency 2 Min
[ Droop Posttive [ 000 [ 174 [ 1000 ] , Pass Vhigh = 1.011)
Droop [Drocpliegatie | 000 | 1% 00| ©° Len] TF — Vhigh = -989.21
Linearity Tone-1 | 54.50 6341 0.00 IMD
Linearity Tone-2 | 50.30 63.85 0.00 IMD
Linearity Tone-3 | 45.40 60.89 0.00 TRUE 0 Min IMD
Linearity Tone-4 | 41.60 58.37 0.00 IMD
Linearity Linearity Tone5 | 38.50 5461 0.00 IMD
~ e man T B o ~ Bt T EX T T ™
¥
LES2 ] ‘ Report Summary | Lane A | Lane B | Lane C | Lane D
Tektronix

TekExpress launched successfully.
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VIR e

2.5Ghps/3.125 = 800 MHz

H 4 = 800/2 = 400 MHz

RFRIRSIRIE I o1, e s oe 2ok 22/ D2GHZ A7 it . % 18 2]
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XGbT #EFF L 28

Oscilloscopes Required Required Accessories Test Fixture
Software

DPOT 3547 TEKEXP & XGbT | PB330/ Matched pair SMA TF-XGbT - AWGTK/B
cables(SMA-BNC connector) Tektronix Fixture

DPO/DSATO404B | TEKEXP & XGbT | PT380SMA / Matched pair SMA | TE-XGhT - AWGTK/B
cables(TCA-SMA connector) Tektronix Fixture

DPO/DSATO604B | TEKEXP & XGbT | PT380SMA / Matched pair SMA | TE-XGhT - AWGTK/B
cables(TCA-SMA connector) Tektronix Fixture

DPO/DSATO504B | TEKEXP & XGbT | PT380SMA / Matched pair SMA | TE-XGhT - AWGTK/B
cables(TCA-SMA connector) Tektronix Fixture

DPO/DSAT1254B | TEKEXP & XGbT | PT380SMA / Matched pair SMA | TE-XGhT - AWGTK/B
cables(TCA-SMA connector) Tektranix Fixture

DPO/DSAT1604B | TEKEXP & XGbT | PT380SMA / Matched pair SMA | TE-XGhT - AWGTK/B
cables(TCA-SMA connector) Tektronix Fixture

DPO/DSAT2004B | TEKEXP & XGbT | PT380SMA / Matched pair SMA | TE-XGhT - AWGTK/B
cables(TCA-SMA connector) Tektronix Fixture

- MR EF LA TEKEXP &4, W FEEXGhTIEARI A .

*DPO70404B B & & sa bR 28 3 T M E NI B E 588 E ., DPO73548

b3
el

wEMBNMNETA.

** [ AR TR B H BIAWGTK/B (F2/05GS/s) & 241 P6330 (HH A IRkt 1 ET3RI I kel ).
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Fig 1: XGpT Test Fixture main board Fig 2: Calibration Board

Figure 3: RJ45 Shielded Patch cord
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T4 — Agilent U7236A

Agilent)] i E— G R ar + SIS AT + REMZE X

Agilent’7 ZF HH SMAZ AT AT (5 S8R . 27 ikas MOE SO E R, ok
ERAT R AN E . AT VA S I, A AH G RN TR

=B UAS R R R

TNUR AR, I ATAX & 2R TR 2% 43 M 3G it USB-GPIB B LA M 42 111 5 JK
U7237A & —E3dEF it RS, 5EHMUT237ATT E 77 2$100K ~ 200K £t
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Ethernet Alliance

— http:/lIwww.ethernetalliance.com/library/technology-
overview.html#10GBASE-T

IEEE

— www.standards.ieee.org
— Www.ieee.org

— www.ieee802.org

10GBASE-T Study Group web page URL.:

10GBASE-T UNH-MOI:
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http://www.ieee802.org/3/10GBT/
ftp://ftp.iol.unh.edu/pub/10gec/testsuites/10GBASE-T_PMA_Electrical_v1.2.pdf
ftp://ftp.iol.unh.edu/pub/10gec/testsuites/10GBASE-T_PMA_Electrical_v1.2.pdf
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