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Warranty

Tektronix warrants that the product will be free from defects in materials and workmanship for a period of three (3)
years from the date of original purchase from an authorized Tektronix distributor. If the product proves defective
during this warranty period, Tektronix, at its option, either will repair the defective product without charge for
parts and labor, or will provide a replacement in exchange for the defective product. Batteries are excluded from
this warranty. Parts, modules and replacement products used by Tektronix for warranty work may be new or
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This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
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or malfunction caused by the use of non-Tektronix supplies; or d) to service a product that has been modified or
integrated with other products when the effect of such modification or integration increases the time or difficulty
of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN LIEU OF ANY
OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
TEKTRONIX' RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE

AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL,
OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS
ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.
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Environmental Considerations

Environmental Considerations

This section provides information about the environmental impact of the product.

Product End-of-Life =~ Observe the following guidelines when recycling an instrument or component:
Handling

Equipment Recycling. Production of this equipment required the extraction and
use of natural resources. The equipment may contain substances that could be
harmful to the environment or human health if improperly handled at the product’s
end of life. To avoid release of such substances into the environment and to
reduce the use of natural resources, we encourage you to recycle this product in
an appropriate system that will ensure that most of the materials are reused or
recycled appropriately.

This symbol indicates that this product complies with the applicable European
Union requirements according to Directives 2012/19/EU and 2006/66/EC on
waste electrical and electronic equipment (WEEE) and batteries. For
information about recycling options, check the Tektronix Web site (http:/
www.tek.com/productrecycling).
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General Information

This document provides a quick reference to the TF-XGbT Test Fixture and its
use with the Tektronix TekExpress XGbT-10GBASE-T Automated Solutions.

TF-XGbT Product Features

The TF-XGbT Test Fixture provides easy access to 10GBASE-T electrical signals
to perform conformance testing and device characterization for measurements
covered under sub clause 55.5.3 & 55.8.2.1 of IEEE Standard 802.3an-2006. This
fixture is used to provide fast and accurate design debugging and validation.

The TF-XGbT test fixture offers following capabilities:
®  Support for IOGBASE-T technologies enables comprehensive testing
B Support for wide spectrum of tests saves time

B On-board test points for accurate removal of disturbing signals ensures
reliable results

®  Return Loss Calibration Board reduces testing time

®m  Test Channel for IOGBASE-T lJitter Slave tests ensures tests as per standard

Pairs A B, C are connectedto @ ———————— 1
transceiver under test. Pair D is not | |
connected fo fransceiver under test. Attenuator Transceiver in fest I
|
|
|

(15 dB loss) mode 1 (MASTER)
1
I Required when transceiver under test is in SLAVE mode
Transceiver under testin ) T T T T T T T T T T T T T T T T
test mode 3 (configured to >30 dB isolation

transmit 200 MHz signal) at200 MHz
T ]
. | . |
Pair D L | Band pass Filter o |
>45dBSNR | [ """ |
|

| Bandlimited jitter analyzer

TF-XGbT Supplied Components

The components that are required to perform the XGbT-10GBASE-T transmitter
tests are listed as follows:
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General Information

Table 1: TF-XGbT supplied components

Sl
number Part number TF- XGbT test fixture Quantity ~ Description

1 XGbT test fixture main 1 The main test fixture consists of three sections:
board TC1, TC2, and TC3.

Section TC1: For Droop, Transmitter Timing
Jitter-Master, Transmit Clock Frequency,
Transmitter Linearity, and Transmitter Power
Spectral Density (PSD) and Power Level
compliance test measurements.

NOTE. Includes eight SMA Male-to-Female
Adapters and eight 50 ohms SMA terminators
mounted on the SMA connectors.

Section TC2: Transmitter Timing Jitter-Slave
compliance test measurement.

NOTE. Includes two SMA Male-to-Female
Adapters mounted on the SMA connectors.

Section TC3: Return Loss compliance test
measurement.

NOTE. Includes two SMA Male-to-Female
Adapters mounted on the SMA connectors.

2 878-1562-xx XGbT test fixture 1 Section TC3A: For return loss calibration.
calibration board

3 174-7388-xx RJ45 Patch cord 2 Shielded CAT6, RJ45, cables to connect the Test
Fixture to the return loss calibration board and
Device Under Test.

4 174-7079-xx Cable assembly 6 Dual SMA male to male Cable Assy, Length - 1 Ft
(To connect AWG to Return Loss Test Fixture).

5 321-8010-xx 50 Q terminator SMA 6 To terminate the unused pairs on main test fixture
board.

174-7080-xx Cable Assy; Patch 1 CAT6, RJ45, shielded, 12 inches
131-0993-xx Conn, Shunt 8 2 pos, 2.54 mm pitch

015-0796-00 SMA adapter 2 SMA (F-F) adapter.

015-0795-xx Adapter, Conn 12 SMA Male to SMA Female, straight

10 China RoHS sheet 1 Tektronix Supplemental Product Information
Sheet for the People's Republic of China
(071-2179-XX).
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General Information

NOTE. SMA connectors shall be used to probe the differential signals using
12-inch SMA male cable with P7380SMA probe.

CAT-6 3-inch Shielded RJ45 cables shall be used to connect the TF-XGbT Test
Fixture to the return loss calibration board. CAT-6 Cable supports up to 250 MHz
bandwidth and supports 10GbE applications.

CAT-6 RJ-45 connectors are used in the test fixture, CAT-6 connectors are made
to higher standards that help reduce noise caused by crosstalk and system
interference.

Berg sticks shall also be used to probe differential signals using the P6330 probe.
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General Information

Characteristics

Information  test fixture:

The following electrical characteristics are the specification of the TF-XGbT

Table 2: Electrical characteristics

Description Specification

Bandwidth 2 GHz

Attenuation between the 15dB +1dB

master and slave in Jitter

(2 GHz bandwidth)

Isolation (between >30dB

transmitter and Pair D)

Insertion loss 0-500 MHz <0.9dB
500 MHz - 1 GHz <1.5dB
1GHz -2 GHz <3dB

RJ45 Shielded Patch cord CAT-6A

Recommended Tektronix Oscilloscopes and Accessories

Table 3: Recommended oscilloscopes and accessories

Oscilloscope

Accessories

DPO/DSAT0404B

P7380SMA / Matched-pair SMA cables (TCA-SMA connector)

DPO/DSAT0604B

P6330/P7330/P7350/ P7380SMA / Matched-pair
SMA cables (TCA-SMA connector)/P7520, P7516,
P7513A, P7508, P7506, and P7504 (TriMode
probes)/P7350SMA/P7380SMA/P7313SMA

DPO/DSA70804B

P6330/P7330/P7350/P7350SMA/P7380SMA/P7313SMA/
Matched-pair SMA cables (TCA-SMA connector)/P7520,
P7516, P7513A, P7508, P7506, and P7504 (TriMode
probes)/P7350SMA/P7380SMA/P7313SMA

DPO/DSAT71254B

P6330/P7330/P7350/P7350SMA/P7380SMA/P7313SMA/
Matched-pair SMA cables (TCA-SMA connector)/P7520,
P7516, P7513A, P7508, P7506, and P7504 (TriMode
probes)/P7350SMA/P7380SMA/P7313SMA

DPO/DSA71604B

P6330/P7330/P7350/P7350SMA/P7380SMA/P7313SMA/
Matched-pair SMA cables (TCA-SMA connector)/P7520,
P7516, P7513A, P7508, P7506, and P7504 (TriMode
probes)/P7350SMA/P7380SMA/P7313SMA

DPO/DSAT72004B

P6330/P7330/P7350/P7350SMA/P7380SMA/P7313SMA/
Matched-pair SMA cables (TCA-SMA connector)/P7520,
P7516, P7513A, P7508, P7506, and P7504 (TriMode
probes)/P7350SMA/P7380SMA/P7313SMA
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General Information

Table 3: Recommended oscilloscopes and accessories (cont.)

Oscilloscope Accessories

MSO70404 P6330/P7330/P7350/P7350SMA/P7380SMA/P7313SMA/
Matched-pair SMA cables (TCA-SMA connector)/P7520,
P7516, P7513A, P7508, P7506, and P7504 (TriMode
probes)/P7350SMA/P7380SMA/P7313SMA

MSO70604 P6330/P7330/P7350/P7350SMA/P7380SMA/P7313SMA/
Matched-pair SMA cables (TCA-SMA connector)/P7520,
P7516, P7513A, P7508, P7506, and P7504 (TriMode
probes)/P7350SMA/P7380SMA/P7313SMA

MSO70804 P6330/P7330/P7350/P7350SMA/P7380SMA/P7313SMA/
Matched-pair SMA cables (TCA-SMA connector)/P7520,
P7516, P7513A, P7508, P7506, and P7504 (TriMode
probes)/P7350SMA/P7380SMA/P7313SMA

MSO71254 P6330/P7330/P7350/P7350SMA/P7380SMA/P7313SMA/
Matched-pair SMA cables (TCA-SMA connector)/P7520,
P7516, P7513A, P7508, P7506, and P7504 (TriMode
probes)/P7350SMA/P7380SMA/P7313SMA

MSO71604 P6330/P7330/P7350/P7350SMA/P7380SMA/P7313SMA/
Matched-pair SMA cables (TCA-SMA connector)/P7520,
P7516, P7513A, P7508, P7506, and P7504 (TriMode
probes)/P7350SMA/P7380SMA/P7313SMA

MS072004 P6330/P7330/P7350/P7350SMA/P7380SMA/P7313SMA/
Matched-pair SMA cables (TCA-SMA connector)/P7520,
P7516, P7513A, P7508, P7506, and P7504 (TriMode
probes)/P7350SMA/P7380SMA/P7313SMA
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XGbT 10GBASE-T Compliance Testing

XGbT 10GBASE-T Compliance Testing

Clock Frequency, Droop, Jitter-Master, Linearity, and Power Spectral Density
Measurements

The test setup for performing Clock Frequency, Droop, Jitter-Master, Linearity,
and Power Spectral Density as described in IEEE 802.3an-2006 using SMA probe
(differential source), Differential probe (differential source), and SMA cable
(single-ended source) is as follows:
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XGbT 10GBASE-T Compliance Testing

Connections with SMA SMA Probe
Probe (Differential Source) (Differential Source)

Tes} FIXtt”e Digital Oscilloscope

0
0
E
0
o

0m o mo

J \ J
Ch1
P7380 SMA

=]

)
)
(e
—

I

TC1

10GBASE-T
DROOP, LINEARITY
JITTER MASTER, PSD §
POWER LEVEL TESTS €

I

I To Differential
\/ SMA Probe
Note: When using high input impedance differential probe, ensure
that each of the single ended lanes is terminated with 50 Q. 0350002
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XGbT 10GBASE-T Compliance Testing

Connection with a
Differential Probe
(Differential Source)

DUT

Differential Probe

Test Fixture

Digital Oscilloscope

)
o
(e
—

\
]

TC1

10GBASE-T
DROOP, LINEARITY

JITTER MASTER PSD [
POWER LEVEL TESTS [\

N
D-

To Oscilloscope

B am

Note: When using high input impedance differential probe, ensure
that each of the single ended lanes is terminated with 50 Q. i

TF-XGbT Compliance Test Fixture



XGbT 10GBASE-T Compliance Testing

Connections with SMA SMA Cable
Cables (Single-Ended (Single-Ended Source)
Source)

Digital Oscilloscope

Os 8lgs

00 o o

Iy
o
c
=

TC1

10GBASE-T
DROOP, LINEARITY —
JITTER MASTER, PSD |
POWER LEVEL TESTS |

N

Note: When using high input impedance differential probe, ensure
that each of the single ended lanes is terminated with 50 Q. 0300008

To Oscilloscope
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XGbT 10GBASE-T Compliance Testing

Jitter-Slave Measurement

The test setup for performing Jitter-Slave Measurement as described in IEEE
802.3an-2006 using an SMA probe (differential source), Differential probe
(differential source), and SMA cable (single-ended source) is as follows:

Connections with SMA Jitter-Slave
Probe (Differential Source) SMA Probe (Differential Source)

Digital Oscilloscope

Test Fixture

DUT

Slave /\t 4
Set to test A\
mode 3

J J

Ch1

P7380 SMA

10GBASE-T Unit
as a Master
Set to test mode 1

— A 1] — I]D[\\J_\

TC2 R

10GBASE-T

JTTERSLAVE [ D B}
To DUT 0 ¢ B

| - 4 U5 M - N
J— D—
— N\ - 1. MASTER < \ To P7380 SMA
> | I | and

4 i
\E SLAVE yea / Oscilloscope
\\ ] ) (] /
Sloo| oo NCh
UGh‘ To 10GBASE-T Unit

Note: When using high input impedance differential probe, ensure
that each of the single ended lanes is terminated with 50 Q. 030005
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XGbT 10GBASE-T Compliance Testing

Connection with a Jitter-Slave
Differential Probe Differential Probe
(Differential Source)

Digital Oscilloscope

Test Fixture

Slave

00 © mojjo

Set to test

mode 3

[Elle=c )] () () ) (Y
= X

Ch1

10GBASE-T Unit
as a Master
Set to test mode 1

— 10

TC2

10GBASE-T

JITTER SLAVE O D
U6

3
O
c
3
|

MASTER

O
o
|
o
r

Sloollool ey

P6330

To Oscilloscope

\

[
=

o

To 10GBASE-T Unit

Note: When using high input impedance differential probe, ensure
that each of the single ended lanes is terminated with 50 Q.
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XGbT 10GBASE-T Compliance Testing

Connections with SMA Jitter-Slave
Cables (Single-Ended SMA Cable (Single-Ended Source)
Source)

Digital Oscilloscope

Test Fixture
DUT

@E‘@
D1

Slave<

Set to test
mode 3

10GBASE-T Unit
as a Master
Set to test mode 1

=

L

T TN

=
TC2 R1
10GBASE-T
JITTER SLAVE = D
To DUT U6
. c
— 1 H -k U5 -
p— D‘
— | . A wmsTeR S|

olo] [Ofo] /
S 190/ 190 TEXGHA

Note: When using high input impedance differential probe, ensure
that each of the single ended lanes is terminated with 50 Q. 030007

‘L g W2 To Oscilloscope
N SLAVE 2 / I [

To 10GBASE-T Unit
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XGbT 10GBASE-T Compliance Testing

Return Loss Measurement

The application ensures that the calibration is done at least once on the selected
lane before performing the Return Loss Measurement. When the measurement
is selected, a dialog box appears. Select live calibration or use the existing
calibrated files.

You can either verify if the Short, Load, and Open calibration factors are good
enough and then apply these calibrated values for performing the measurement, or
directly apply the calibrated factors for the Return Loss measurement.

The test setup for calibrating and performing the Return Loss Measurement as
described in IEEE 802.3an-2006 using a differential probe is as follows:

TF-XGbT Compliance Test Fixture 13



XGbT 10GBASE-T Compliance Testing

Connection for calibrating Return Loss Calibration
the measurement

Digital Oscilloscope AWG7000/B
T Test Fixture o oo
=y ]
oo eoeee®
oo = OeSS
gs==3ssS
- ==l
[ ] =)
OPOOOOOO®O®® Ole d
J
Marker 1/ Sync
For [ | -
Calibration | [ 4
Calibration

Test Fixture

OPEN

L H: \\ ]
A 3
© - K § NIK *
g [ r o el @j To AWG
5 - | N | . ol s =
J28 ) Pair-D I@
- g TC3 2
o ® 10GBASE-T
%gn & RETURN [RTERMN AR SEL
2 nol_ g
Jumper Connections for testing Lane A, B, C & D
Lane A Lane B Lane C Lane D
Ole e [@®]O [®@®]O CXfe;
J 27 J 27 J 27 J 27
Olee] [®@®]O [®@®]O [®@®]O
[®@®]O [®@®]O Olee] [®@®]O
J25 J 25 J25 J25
[®@®]O [®@®]O Olee®] [®@®]O
CXfe Olee] CXe CXe
J 22 J 22 J 22 J 22
[®@®]O Olee] [®@®]O [®@®]O
[®@®]O [@®]O [@®]O Olee]
J19 J19 J19 J19
[®@®]O [@e®]O [@®]O Olee

NOTE. @@ s ysed to denote short jumpers.
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XGbT 10GBASE-T Compliance Testing

Return loss measurement
setup

Digital Oscnloscope

Return Loss Setup

Test Fixture

Lane A

Olee
Olee
[@e@]O
[@e@]O
[@e®]O
[@e@]O
[@e@]O
[@e®]O

Jumper Connections for testing Lane A, B, C & D

J 27

J 25

J 22

J19

AWG7000/B

[

\
7

Lane B

(@ @]O
(@ @]O
[@@]O
[@@]O
Olee
Olee
(@ @]O
[@@]O

8 TC3

10GBASE-T

LN

Pair-D

Y

PPPePPPePePEe

Marker 1/ Sync

RETURN o[ PAR_SEL

O
=

[l

J 27

J 25

J 22

J19

Lane C

CXJ[e)
(@@]O
Clee]
Clee]
CX (e
[@@]O
[@@]O
[@@]O

J 27

J 25

J 22

J19

Lane D

(@ @O
[@®|O
[@®]O
X
[@e|O
X
Olee
Olee

J 27

J 25

J 22

J19

To AWG

0390-009

NOTE. (@@ s ysed to denote short Jjumpers.
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Ordering Information

Ordering Information

XGbT 10GBASE-T  Includes. Application CD, electronic documentation, and USB flash drive.
Automation Solution

To Order Along with  The options are as follows:
Oscilloscope Opt. TEKEXP

= Opt. XGbT

To Upgrade for Existing  DPO/DSA70000 (TEKEXP). Order DPO7UP

Oscilloscope
DPO/DSA70000 (XGbT). Order DPO7UP

XGbT Test Fixture  TF-XGbT. XGbT Test Fixture

0390013
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