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Universal Serial Bus 3.1 Specification Revision 1.0
Keysight Method of Implementation (MOI) for USB 3.1
Connectors and Cables Assemblies Compliance Tests

Using Keysight E5071C ENA Option TDR

Note: The final USB 3.1 Connectors and Cable Assemblies Compliance
Document (Revision 1.0) is not yet released. Test coverage and
requirements are based on an early draft test specification and will be
updated when the final test specification is complete.



Keysight MOI for USB 3.1 Connectors & Cable Assemblies Compliance Tests

Table of Contents

ok~ wn e

REVISION HISTOMY ...ttt ste e neesneenne s 4
PUIPOSE ...t 4
RETEIBINCES ...ttt bbb bbbttt bbb beens 4
ReqUITEd EQUIPIMENT........iiieiiee ettt te e e sreennesreesneenne s 4
TESE PIOCEUUIE ...ttt bbb bbbttt b et b e 5
5.1, Outling Of TESt PrOCEAUIE ......oviiieiiiiriee et 5
T -1 (1] o SRR TPRP 7
5.2.1. Recalling a State File........ccccoeiieiiiie e 7
5.2.2.  SaVING @ SEALE FIlE ....ocveieiiiie s 8
ST T OF 1 [10] - L1 o] 1 [ PSRTRSPRPRN 9
5.3.1. ECal Calibration and De-embedding..........cccccoeriiinininiiiieicc e 9
ST 2 I =] I @7 1] o] - U1 o] SR 12
5.3.3.  Adjustment of Effective RiSE TIME .......ccoiiiiiiiiiieee e 14
0.4, IMBASUIEIMENT ...ttt ettt ettt et e e st e e sab e e e nnb e e e nnn e e 18
5.4.1. D+/D- Pair Propagation Delay SKEW ..........ccccccvveiieiiiiiieiicie e 18
5.4.2. D+/D- Pair Propagation Delay ............ccccoeeiiiiieiieii et 19
5.4.3. Differential Crosstalk between D+/D- and SuperSpeed Gen 2 Signal Pairs... 20
5.4.4. D+/D- Pair ATENUALION. .....coiiiiiiiiiiieiieeeieie et 21
5.4.5. Channel Metrics (eH, eW, ILfitatNg, IMR and IXT) ......ccccoovviiiveieiiiecienne 22
5.4.6. Differential to Common-Mode CONVEISION .........cccceieiirinieierene e 22
5.4.7. Cable Shielding EffECtIVENESS ........cccueiiiiiiiieiiiere e 23
5.4.8. [Raw Cable] Characteristic Impedance (Informative)...........ccccceoverviininnnnne 24
5.4.9. [Raw Cable] Intra-Pair Skew (INfOrmative) ...........ccoovvviiviiinic i 24
5.4.10. [Raw Cable] Differential Insertion Loss (INformative) ..........ccccoocevvrvnvnnnnne 24
5.4.11. [Mated Connector] Impedance (INfOrmative)............ccooevvviiieiiiencnenisene 25
5.4.12. [Mated Cable Assembly] Differential Insertion Loss (Informative) ............... 25
5.4.13. [Mated Cable Assembly] Differential Near-end Crosstalk (NEXT) between
SuperSpeed Gen 2 Signal Pairs (INformative)...........cccceoveeiii i 26
5.4.14. [Mated Cable Assembly] Differential Near-end and Far-end Crosstalk
(NEXT and FEXT) between D+/D- Pair and SuperSpeed Gen 2 Signal Pairs
(INFOFMALIVE) ... e e e et e e be e e e teeaneas 26
[ApPendixX] ManuUal SEEUP .......oooii it era e 27
6.1. Channel & TraCe SELUP......oiiiiriieie it 27
6.2. D+/D- Pair Propagation Delay SKEW ... 28
6.2.1.  Parameter SELUD ......cooviiieiieie et 28
6.2.2.  Crosstalk COMPENSALION ........cceiiiiiiiieieee e 29
6.3. D+/D- Pair Propagation Delay ..........cccoouiiiiriiiiieie e 30
6.4. Differential Crosstalk between D+/D- and SuperSpeed Gen 2 Signal Pairs.......... 30



Keysight MOI for USB 3.1 Connectors & Cable Assemblies Compliance Tests

6.5. [Raw Cable] Characteristic Impedance (Informative)...........ccccooevveiiiininenennnnnn 30
6.6. [Mated Connector] Impedance (INfOrmative)............ccoovvviriiinieicicnc e 31
6.7. Common Parameters Setup for Frequency-domain Measurements..............c........ 31
6.8. DAH/D- Pair AttENUALION. .....ccuiiiiiieiiesieeie e 32
6.9. Differential to Common-mode CONVEISION .........cocviiiiiiiisieieie e 32
6.10. Cable Shielding EffeCtiVENESS ........ccciiiiieiieiicc e 32
6.11. [Raw Cable] Differential Insertion Loss (Informative)..........ccccccevveviiceiiveieennenn, 32
6.12. [Mated Cable Assembly] Differential Insertion Loss (Informative) ...................... 32
6.13. [Mated Cable Assembly] Differential Near-end Crosstalk (NEXT) between
SuperSpeed Gen 2 Signal Pairs (INformative)...........ccccvveveiie i 33
6.14. [Mated Cable Assembly] Differential Near-end and Far-end Crosstalk (NEXT
and FEXT) between D+/D- Pair and SuperSpeed Gen 2 Signal Pairs (Informative)....... 33
6.15. Defining Limit Line Tables ... 33
[Appendix] Defining TRL Calibration Kit............cccoeiiiiiiiiiiiiiieecec e 34
[Appendix] De-embedding File Creation using PLTS AFR ... 39
8.1. 2X Thru Standard MeaSUIEMENT..........ccccuerierireierieseee e e ie e 39
8.2. De-embedding File Creation ..........ccccceeveiieiieiic e 39



Keysight MOI for USB 3.1 Connectors & Cable Assemblies Compliance Tests

1. Revision History

Revision Comments Issue Date
0.50 Draft Revision. Feb. 06, 2015
2. Pu rpose

This test procedure was written to explain how to use the Keysight ENA Option TDR to
make the connectors and cable assemblies measurements required per USB 3.1
Specification Revision 1.0 and Connectors and Cable Assemblies Compliance

Document Draft.

3. References

A\

Universal Serial Bus 3.1 Specification Revision 1.0 (July 26, 2013)

» Universal Serial Bus 3.1 Connectors and Cable Assemblies Compliance Document

Draft

4. Required Equipment

Description \ Test Equipment QTY
Network Analyzer | Keysight E5071C ENA Series Network Analyzer 1 ea.
» Option 4D5 (14 GHz) or 4K5 (20 GHz)
» Option TDR (Enhanced time domain analysis)
4-port ECal Keysight N4433A (4-port, 20 GHz) 1 ea.
Test Fixture USB 3.1 official test fixtures and calibration standards 1ea.
Adapter 83059B coaxial adapter for E5071C ports 4 ea.
RF cable 3.5 mm or SMA cables of 14 GHz bandwidth or more 4 ea.
50 ohm Terminator | Termination for unused differential pairs (ex. Keysight 12 ea.

909D-301)

Note: Opt.4K5 (20GHz) is recommended as Type-C cable/connector requires
measurements up to 15 GHz.

Note: Fixtures for testing USB 3.1/Type-C connectors and cable assemblies are available
for purchase through Luxshare-ICT.
http://web.luxshare-ict.com/en/ProductList.php?id1=22&id2=92



http://web.luxshare-ict.com/en/ProductList.php?id1=22&id2=92
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5. Test Procedure

5.1. Outline of Test Procedure
1. Setup
» Automatic setup by recalling a state file or manual setup
2. Calibration
» ECal Calibration and De-embedding
» TRL Calibration
» Adjustment of Effective Rise Time
3. Measurements
4-1. Time-domain Measurements
- D+/D- Pair Propagation Delay
- D+/D- Pair Propagation Delay Skew
- Differential Crosstalk between D+/D- and SuperSpeed Gen 2 Signal Pairs
- [Raw Cable] Characteristic Impedance (Informative)
- [Raw Cable] Intra-Pair Skew (Informative)
- [Mated Connector] Impedance (Informative)
4-2. Frequency-domain Measurements
- D+/D- Pair Attenuation
- Channel Metrics (eH, eW, ILfitatNg, IMR and IXT)
- Differential to Common-mode Conversion
- Cable Shielding Effectiveness
- [Raw Cable] Differential Insertion Loss (Informative)
- [Mated Cable Assembly] Differential Insertion Loss (Informative)
- [Mated Cable Assembly] Differential Near-end Crosstalk (NEXT) between
SuperSpeed Gen 2 Signal Pairs (Informative)
- [Mated Cable Assembly] Differential Near-end and Far-end Crosstalk (NEXT
and FEXT) between D+/D- Pair and SuperSpeed Gen 2 Signal Pairs (Informative)
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Normative & Informative Measurement Parameters

Note: Hard keys (Keys on the E5071C’s front panel) are displayed in Blue color and Bold.
(Example: Avg, Analysis)
Note: Soft keys (Keys on the E5071C’s screen) are displayed in Bold.
(Example: S11, Real, Transform)
Note: Buttons of the TDR software are displayed in Green color and Bold.
(Example: Trace, Rise Time)
Note: Tabs of the TDR software are displayed in Brown color and Bold.
(Example: Setup, Trace Control)
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5.2. Setup

5.2.1. Recalling a State File

This section describes how to recall a state file of the E5071C that includes all the
measurement settings for USB3.1 connectors and cable assemblies compliance tests.
The state file can be downloaded at: http://www.keysight.com/find/ena-tdr_compliance
Copy the state file into the E5071C’s directory via USB mass storage device and recall
the state file using the TDR software. Necessary parameters for testing are
automatically set up in the E5071C. Refer to Appendix for the details about manual
setup. If TDR setup wizard is shown, click Close button in the TDR setup wizard main
window.

1. Open Setup tab.
2. Click Advanced Mode to show the dialog box.

ES0TIC Trace | | Auto | | Stop | Data Marker E | | | ‘ I
1OPT. TDR ‘ 1 h/ Scale o fuo Single Mem ‘v |__Off “] 'l 4 1 | ? x
Basic More Functions Average Adv Waveform Hot TDR

TDR/TDT Wizard Stim. Ampl DeskewdLoss Dielectric Const. _ Iode >>

Velocity Factor

Eyo Mk RS i

Marker
Search

Setup

3. A dialog box appears requesting for confirmation. Then click Yes. (Uncheck “Use
Advanced Calibration Methods™)

Advanced Mode E]

Do you want to enter the advanced mode?
lvanced features such as de-embedding and limit testing is available in this mode.
! Ad d f h as de-embedding and limit testing i ilable in this mode.
[[] Use Advanced Calibration Methods

By selecting this checkbox, calibration methods such as TRL calibration is available.
Note: Selecting this checkbox clears any previously acquired calibration data from
the ENA Option TDR.

I Yes I| [ No ]

4. Click File and select Recall State.
5. Specify a folder and a file name, and click Open.

The E5071C’s channel 1 is used for time-domain measurements by using the TDR
software displayed at the bottom of the E5071C’s screen. The channel 2 is used for
frequency-domain measurements by using the hard keys on the front panel and the soft
keys on the right side of the screen.


http://www.keysight.com/find/ena-tdr_compliance
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5.2.2. Saving a State File

All the measurement settings including calibration information can be saved in a state
file (*.tdr). After performing calibration, all necessary calibration coefficients are saved
in a state file and can be recalled for the next measurements.

1. Press Save/Recall > Save Type and select State & Cal as a state file type.
2. Click File of the TDR software and select Save State.

ES071C Trace Auto l Stop ‘ Data Marker | | Marker 4 | l ‘
OPT. TDR ‘ v| Scale vl w Single Mem h4 ‘ Off hA |Search M 2| rie |V | t 2 |X
. More Functions Average Adv Waveform Hot TDR
OUT Topooey | B v [ oosen |

L — Setup S Ref. 2 Advanced

i Lo — iiectric Corct. N | >
TDR/TDT Wizard De iimtie Dielectric Const. il
Eve/Mask G e | sorce o

3. Enter file name and save the state file with calibration information.
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5.3. Calibration

The purpose of this step is to calibrate the RF effects such as delay, loss or mismatch of
RF cables and test fixture traces before measurements. In order to remove the fixture
trace effect, two calibration methods (ECal calibration & de-embedding or TRL
calibration) are available with the E5071C firmware for the USB3.1 connectors and
cable assemblies compliance tests.

5.3.1. ECal Calibration and De-embedding

Full calibration is performed by using the 4-port ECal Module (i.e. N4433A) at the end
of RF cables connected to the E5071C’s test ports. The effect of the fixture is removed
by de-embedding the fixture traces with S-parameter Touchstone files.

5.3.1.1. Time-Domain Measurements
ECal calibration and de-embedding for time-domain measurements are performed by
the TDR software.

1. ECal Calibration
a) Press Channel Next to select Channel 1.
b) Click Setup tab.
c) Click ECal to launch the TDR Setup Wizard.

ENTIC Trace I Auto I Stop Data Marker Marker I I l
OPT. TDR 1 A Scalke Y B Single Mem '] 1 VI Search 'I Ello ¥, t 7 x
Basic More Functions Averace Adv Waveform Het TDR
b Setup verage v Wavefo it TD
DUT Topology | Déferantial 2-Port v Deskew
Setup " Ret.Z

Basic Mode

5 Ohm
TOR/TOT Wizard | Stim Anel | | Disiectrc const |
DT ek vecity Foctr |

Eye/Mask Prasat (Cable Length = a?tm)c Sate Pomer 5 dBm

d) Connect the E5071C ports (port 1 to 4) to the ECal module with RF cables.
e) Click Calibrate to perform ECal Calibration.
f) Click Next >.
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TDE Setup Wirasd

Full Calibraticn (ECal)

Bl OTTTPTY | Sommmeesoncesen

- = Le L] o
& E.O 0 § 1. Connect ECal module 1o cables

2 Pyoss Calibrate busion

J el Calibrate ‘/

ECal

g) Click Finish to complete ECal calibration.

TOR Setup Wizacd X

Fixture Compensation (optional)

Automatcally compaensates the electncal
length of he cables and fodures

1. Connect all cables and fodures 1o ES071C

2 Disconnect DUT from cables and foduwres

3 Press Foaure Comp bution
- -
OPEN
- -

_ Note

Sece e oo of Pe cables 8 not removed fom he
Fixture 2 5701 98 pOsSLIe

De-embedding

a) Click Adv Waveform tab

b) Click De-embedding to launch Advanced Waveform wizard.

AL R o A e a =3 2)X]
Sotup More Functions | Aversge _ Hot TOR

DUT Te Fo
e L W

TOR/TOT Woard | stm Al T T
ommm-_h’”‘mj Dewbecers | D

Eye/Mask Cable Leneth = 02) | ECa | [ Ewsimon |

c) Click De-embedding box to set the Touchstone file. 2-port files (*.s2p) for
single-ended lines or 4-port files (*.s4p) for differential lines can be selected
for the de-embedding function.

d) Load the Touchstone file.

10
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e) Enable the de-embedding function.

f) Click OK.
Advanced Waveform E| E|
Differential — +
e — . X o + + — L
Jitter Emphagiz Equalization
- " - =
) View | De-embedding ‘ & View
i Select De—embedding Fil
De-embedding ¢ [k De-embeddine box to set a file Fleet Jetembecaing T

) Portl ) Port2 ) Port3 (%) Portd

€ [l Enbie | 1+ 1 g|, Differential |, , } S5 O Diff Portl O Diff Fart2
-1-24- 2-Port 422-- [#] Enable d

G¥TDR¥COMPLIANCEXUSE 3 1¥DE-

Show Eye f | QK I

Note: For more details about the de-embedding function, refer to the E5S071C ENA

help below.

http://ena.support.keysight.com/e5071c/manuals/webhelp/eng/measurement/fixture
simulator/obtaining_characteristics_after_embedding_de_embedding_4 port.htm

5.3.1.2. Frequency-Domain Measurements
Ecal calibration and de-embedding for frequency-domain measurements are performed
by the E5071C firmware.

1. Ecal Calibration
a) Press Channel Next to select Channel 2.
b) Connect the E5071C ports (port 1 to 4) to the ECal module with RF cables.
c) Press Cal > ECal > 4-Port Cal.

2. De-embedding (In case of 2-port file)

a) Press Analysis > Fixture Simulator > De-Embedding > Select Port > and
select E5071C’s Port (1 to 4) to de-embed fixture trace.

b) Press Analysis > Fixture Simulator > De-Embedding > User File and
specify a 2-port de-embedding file (*.s2p).

c) Press Analysis > Fixture Simulator > De-Embedding > Select Type to set to
User.

d) Continue the same for the other ports of the E5071C.

e) Press Analysis > Fixture Simulator > De-Embedding to turn on
De-Embedding.

3. De-embedding (In case of 4-port file)

11
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f)

9)

Press Analysis > Fixture Simulator > De-Embedding SnP > Topology >
Select Topology > C.

Press Analysis > Fixture Simulator > De-Embedding SnP > Topology >
Ports > 1-3-2-4.

Press Analysis > Fixture Simulator > De-Embedding SnP > Topology >
User File (nwk1)... and specify a 4-port de-embedding file (*.s4p).

Press Analysis > Fixture Simulator > De-Embedding SnP > Topology >
Type (nwk1) > De-Embed.

Press Analysis > Fixture Simulator > De-Embedding SnP > Topology >
User File (nwk2)... and specify a 4-port de-embedding file (*.s4p).

Press Analysis > Fixture Simulator > De-Embedding SnP > Topology >
Type (nwk2) > De-Embed.

Press Analysis > Fixture Simulator > De-Embedding SnP > De-Embedding
SnP to turn on.

Note: For more details about the de-embedding function, refer to the E5S071C ENA
help below.
http://ena.support.keysight.com/e5071c/manuals/webhelp/eng/measurement/fixture

simulator/obtaining characteristics after embedding de embedding 4 port.htm

5.3.2.

TRL Calibration

TRL calibration is performed to remove the RF effects (i.e. mismatch, loss or delay) of
RF cables and test fixtures. The definition file of TRL calibration standards is imported
to the E5071C, and TRL calibration is performed with the E5071C firmware by
measuring the TRL calibration standards such as Thru, Short, Lines or Load.

The calibration can be applied for the both channels, channel 1 for time domain
measurements and channel 2 for frequency-domain measurements.

5.3.2.1. Selecting TRL Cal Kit

1. Press Channel Next to select Channel 1 or Channel 2

2. Press Cal > Cal Kit and select User.

3. Press Cal > Modify Cal Kit > Import Cal Kit and select the cal kit definition file
(*.ckx) and click Open.

4. Confirm that the imported cal Kit is set for the selected channel by pressing Cal >
Cal Kit.

5.3.2.2. Performing TRL Calibration

1. Thru measurement

a)

b)

Connect Thru standard of USB 3.1 TRL calibration kit to the E5071C port 1
and port 2 with the RF cable.
Press Cal > Calibrate > 4-port TRL Cal > Thru/Line > 1-2 Thru/Line.

12
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d)
€)

f)

Connect Thru standard of USB 3.1 TRL calibration kit to the E5071C port 1
and port 3 with the RF cable.

Press Cal > Calibrate > 4-port TRL Cal > Thru/Line > 1-3 Thru/Line.
Connect Thru standard of USB 3.1 TRL calibration kit to the E5071C port 3
and port 4 with the RF cable.

Press Cal > Calibrate > 4-port TRL Cal > Thru/Line >3-4 Thru/Line.

Reflect measurement

a)

b)
c)

d)
e)

f)
9)

h)

Connect Short standard of USB 3.1 TRL calibration kit to the E5071C port 1
with the RF cable.

Press Cal > Calibrate > 4-port TRL Cal > Reflect > Portl Reflect.

Connect Short standard of USB 3.1 TRL calibration kit to the E5071C port 2
with the RF cable.

Press Cal > Calibrate > 4-port TRL Cal > Reflect > Port2 Reflect.

Connect Short standard of USB 3.1 TRL calibration kit to the E5071C port 3
with the RF cable.

Press Cal > Calibrate > 4-port TRL Cal > Reflect > Port3 Reflect.

Connect Short standard of USB 3.1 TRL calibration kit to the E5071C port 4
with the RF cable.

Press Cal > Calibrate > 4-port TRL Cal > Reflect > Port4 Reflect.

Line/Match measurement

a)
b)
c)

d)

9)

h)

Connect Line 1 standard of USB 3.1 TRL calibration kit to the E5071C port 1
and port 2 with the RF cable.

Press Cal > Calibrate > 4-port TRL Cal > Line/Match > 1-2 Line/Match >
Line/Match 1 (Linel).

Connect Line 2 standard of USB 3.1 TRL calibration kit to the E5071C port 1
and port 2 with the RF cable.

Press Cal > Calibrate > 4-port TRL Cal > Line/Match > 1-2 Line/Match >
Line/Match 2 (Line2).

Connect Line 3 standard of USB 3.1 TRL calibration kit to the E5071C port 1
and port 2 with the RF cable.

Press Cal > Calibrate > 4-port TRL Cal > Line/Match > 1-2 Line/Match >
Line/Match 3 (Line3).

Connect Line 4 standard of USB 3.1 TRL calibration kit to the E5071C port 1
and port 2 with the RF cable.

Press Cal > Calibrate > 4-port TRL Cal > Line/Match > 1-2 Line/Match >
Line/Match 4 (Line4).

Connect Load standard of USB 3.1 TRL calibration kit to the E5071C port 1
and port 2 with the RF cable.

13
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)

k)

Press Cal > Calibrate > 4-port TRL Cal > Line/Match > 1-2 Line/Match >
Line/Match 5 (Load).

Press Cal > Calibrate > 4-port TRL Cal > Line/Match > 1-3 Line/Match
and repeat step a) to step j) by connecting line and load standards to the
E5071C port 1 and port 3 with the RF cable.

Press Cal > Calibrate > 4-port TRL Cal > Line/Match > 3-4 Line/Match
and repeat step a) to step j) by connecting line and load standards to the
E5071C port 3 and port 4 with the RF cable.

4. Press Cal > Calibrate > 4-port TRL Cal > Done to complete calibration. The
calibration coefficients are calculated and the error correction is automatically
turned on.

5. Repeat the above TRL calibration for another channel after confirming that the
imported cal kit is set for the channel by pressing Cal > Cal Kit.

5.3.3.

Adjustment of Effective Rise Time

After performing the calibration, the effective rise time entering the USB 3.1 connector
pins is adjusted for the specification in time-domain measurements (Table 5-1).

1X Thru standard is connected to the E5071C port with RF cables. DUT is disconnected
during the adjustment procedure.

Table 5-1 Specification of Effective Rise Time

Trace Test Items Rise Time % | Target Rise Time
Tr1&5 D+/D- Pair Propagation Delay Skew 10-90 % 200 ps
Tr2 D+/D- Pair Propagation Delay 10-90 % 200 ps
Tr6 Differential Crosstalk between D+/D-and | 10 -90 % 500 ps
SuperSpeed Gen 2 Signal Pairs
Tr3&7 [Raw Cable] Characteristic Impedance 10-90 % 200 ps
Tr4&8 [Mated Connector] Impedance 20-80 % 40 ps

Howbde

Press Channel Next to select Channel 1.

Press Trace Max to maximize the selected trace in the screen.

Open TDR/TDT tab.

Adjust effective rise time for each trace with the following procedure.

Trace 1 (Trace 5) (Adjust effective rise time for Trace 1 then Trace 5)

a)
b)
c)
d)
€)
f)

Connect 1X Thru standard to the E5071C port 1 (port 2) with the RF cable.
Click Trace 1 (Trace 5).

Click Parameter tab.

Select Measure to “Time Domain” and “Single-Ended”.

Select Format to “\Volt”.

Click Marker Search and select “Rise Time (10-90%)”.

14
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9)
h)
i)
)
k)

ES071C Hetwork Analyzer
AActve ChiTrace JResponse JStmuls 4MicfAnsbysis  § Instr State

Click T11 (T22).

Press Display > Equation to turn off the equation editor.

Click Run to measure the rise time on the screen.

Click Auto Scale and select “X&Y™.

Enter rise time until the measured rise time is close to the specified value (200
ps).

Click Marker Search and select “Rise Time (10-90%)” to turn off the marker.
Click T31 (T42).

Press Display > Equation to turn on the equation editor.

PUBI 11 volt 50.00mu, Ref 100,0mu [F4]
350, Om -
=1 =158.23 ps {=23)718 mm) 100.00 my
k[Fise Tine: 199.820p5 (29,952 em)]
300.0m | "Gelta Time (TrS): 1335.09 P5 (-50.229 m)
250. 0m
i a
150.
i
100, 0m |y Start 7 4
0 4.J
-100.0m h n
e ) 4+ ar 8 121 6r 32n
[1 Istart 6 s ] IFEW 70 Kz o | Tor (Full |0l AR
ESTHC Auto i Stop Data | Marker | Marker . ]
e TORb () et | e e | ) Bl L) (8 2 ¢ [
Herizortal ey arameien Gating Troce Control

Trace 2

a)
b)
c)
d)
€)

9)
h)
i)
)

Connect 1X Thru standard to the E5071C port 1 with the RF cable.

Click Trace 2.

Click Parameter tab.

Select Measure to “Time Domain” and “Single-Ended”.

Select Format to “\Volt”.

Click Marker Search and select “Rise Time (10-90%)”.

Click T11.

Click Run to measure the rise time on the screen.

Click Auto Scale and select “X&Y”.

Enter rise time until the measured rise time is close to the specified value (200

15
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ps).

k) Click Marker Search and select “Rise Time (10-90%)” to turn off the marker.

I) Select Measure to “Time Domain” and “Differential”.

m) Click Tdd21.

Trace 6

a) Connect 1X Thru standard to the E5071C port 1 with the RF cable.

b) Click Trace 6.

c) Click Parameter tab.

d) Select Measure to “Time Domain” and “Single-Ended”.

e) Select Format to “\Volt”.

f) Click Marker Search and select “Rise Time (10-90%)”.

g) Click T11.

h) Click Run to measure the rise time on the screen.

i) Click Auto Scale and select “X&Y”.

J)  Enter rise time until the measured rise time is close to the specified value (500
ps).

k) Click Marker Search and select “Rise Time (10-90%)” to turn off the marker.

I) Select Measure to “Time Domain” and “Differential”.

m) Click Tdd21.

Trace 3 (Trace 7) (Adjust effective rise time for Trace 3 then Trace 7)

a)
b)
c)
d)
e)
f)
9)
h)
i)
)

Connect 1X Thru standard to the E5071C port 1 (port 3) with the RF cable.
Click Trace 3 (Trace 7).

Click Parameter tab.

Select Measure to “Time Domain” and “Single-Ended”.

Select Format to “\Volt”.

Click Marker Search and select “Rise Time (10-90%)”.

Click T11 (T33).

Click Run to measure the rise time on the screen.

Click Auto Scale and select “X&Y”.

Enter rise time until the measured rise time is close to the specified value (200
ps).

Click Marker Search and select “Rise Time (10-90%)” to turn off the marker.
Select Measure to “Time Domain” and “Differential”.

Select Format to “Impedance”.

Click Tdd11 (Tdd22).

Trace 4 (Trace 8) (Adjust effective rise time for Trace 4 then Trace 8)

a)

Connect 1X Thru standard to the E5071C port 1 (port 3) with the RF cable.
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Click Trace 4 (Trace 8).

Click Parameter tab.

Select Measure to “Time Domain” and “Single-Ended”.

Select Format to “\Volt”.

Click Marker Search and select “Rise Time” (20-80 %).

Click T11 (T33).

Click Run to measure the rise time on the screen.

Click Auto Scale and select “X&Y”.

Enter rise time until the measured rise time is close to the specified value (40
ps).

Click Marker Search and select “Rise Time” (20-80 %) to turn off the marker.
Select Measure to “Time Domain” and “Differential”.

Select Format to “Impedance”.

Click Tdd11 (Tdd22).
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5.4. Measurement

The connections for cable assembly, raw cable and mated connector are assumed as
follows (Note: TF stands for Test Fixture).

[Cable Assembly]

TF1 Cable Assembly TF2
Std-A Std-A (Plug) Micro-B (Plug) Micro-B
(Receptacle) (Receptacle)
D+/D- S D+/D-
TX+/TxX- S RX+/Rx-
Rx+/Rx- S TX+/Tx-
[Raw Cable]
A Side Raw Cable B Side
D+/D- s D+/D-
TX+/Tx- =3 TX+H/Tx-
Rx+/Rx- =3 RXx+/Rx-
[Mated Connector]
TF1 Mated Connector TF2
Std-A (Receptacle) Micro-B (Receptacle)
D+/D- = D+/D-
TX+/TX- S TX+/Tx-
Rx+/Rx- S RX+/Rx-

5.4.1. D+/D- Pair Propagation Delay Skew

The propagation delay skew measurement ensures that the signal on both the D+ and D-

lines of cable assembly arrive at the receiver at the same time.

1. Connect the E5071C ports (port 1 to port 4) to the test fixture ports with RF cables.

E5071C Port 1 Port 2 Port 3 Port 4

Test Fixtures TF1 D+ TF1 D- TF2 D+ TF2 D-

Note: Unused fixture pots should be terminated with 50 ohm terminators.

Press Channel Next to select Channel 1.

Press Channel Max to maximize Channel 1 on the screen.

Press Trace Max to maximize the selected trace on the screen.

Select Trace 1 (T31).

Click Stop Single.

© gk wn
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E5071C Network Analyzer
Flesize

1Acthve ChfTrace JResponss JStmubs 4 Merfdnalyss § Instr State
PUEY 731 volt 50.00mU; mef 100.0mU [F4 Equ)
350.0

“ [>1_5.0846 ns (1.5183 ) 100,00 nu
ﬂLDeh:a Time {Tr5): —5.%‘:‘06 ps {-2.4225 mm}

......

100|0,-’ ....................................... .: ....................................................................................................... {

|

-100, 0m
150, O ! i

1 Statans IFBWY 70 ke Stop 32 ns EPRER G IEEIGOE
ESTIC Trace | Auto | Stop Data || [Marker || | Markar | I
o TOR | '] Scale ‘I iz | Single I Mem 'I. 1 'l Search ‘I fis ‘I 1' ?l Xl
Setup Herzontal Vartizal Pammatans Gating Trace Cordrol

W | n <4» ™ I N Y A 4 T2 T3 T14 |Measwe |TmeDiman v Sngefndes v
TOR/TDT . 6 . '. ™ T22 T23 T24  |Format ver -

- W W W W [l oz e | ™M [sinks [owemse v
Eye/Mask [ traie [l Grs | 100 miv | T4 T42 T43 T4 | Rise Time |1050% « EEN

Svec| 2013-10-09 15:15

Target value not found Hold

7. Read Delta Time (Tr5) on the E5071C screen.
8. Confirm the measured intra-pair skew of D+/D- pair is lower than 100 psec.

5.4.2. D+/D- Pair Propagation Delay

The propagation delay measurement is to verify the end-to-end propagation of the

D+/D- lines of the cable assembly.

1. Connect the E5071C ports (port 1 to port 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4

Test Fixtures TF1 D+ TF1 D- TF2 D+ TF2 D-

2. Select Trace 2 (Tdd21).

3. Click Stop Single.
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E5071C Network Analyzer

1Active Ch/Trace ZResponse JStmubs  4MerjAnalyss  §Insir State CEE
M 731 volt 50.00=u; mef 100.0mU (F4 EGUI

""" 4|-»1 5.0646/ns (1.5183 ) 100.00 my |
pelta Time {Tr5): -8.0806 ps {-2.422% mm)

(f{

100.0" ......... .: ....................................................................................................... <

|

J

_— ! 24r 28n 32r

1 Stat-ens IFBVY 70 kHz EErEr Ll smipext] c2 | o [rul) [
ESOTIC Trace | Auto | Stop Data | Mar ker Marker | I
e 10R 1Y) |_scate ‘I pa | Single I Mem 'I. 1 " Search 'I fis 'I  : I Z | Xl
satm Hodzonts Vet Pammatars Gat ng Trace Cortirol

W | n «» v I N Y A o T2 T3 Ti4 |Messwe [TmeDomam  w|[Srgefnded  »

| |

TOR/TDT . . T22 TZ3 T24 |Format sk w
. N’ / 32 T3 T3  |Stimbis |Lewass S »
Evo/Mack e T&2 | T3 | T |Rice Time| 1050- - EX I

Target value not found Hold Svc| 2013-10-09 15:15

4. Read marker value of Trace 2 on the screen.
5. Confirm the measured propagation delay is within the limit shown below.

Connector Type Limit
Standard-A to Standard-B <26 nsec
Standard-A to Standard-A
Standard-A to Micro-AB <10 nsec

Micro-AB to Micro-AB
Micro-AB to Standard-B

5.4.3. Differential Crosstalk between D+/D- and SuperSpeed Gen 2 Signal
Pairs

The differential near-end crosstalk (DDNEXT) and far-end crosstalk (DDFEXT)

between the D+/D- pair and the SuperSpeed Gen 2 signal pairs shall be measured in

time domain for the mated cable assembly.

1. Connect the E5071C ports (port 1 to port 4) to the test fixture ports with RF cables.

E5071C Port 1 Port 2 Port 3 Port 4
Test Fixtures TF1 D+ TF1 D- TF1 Tx+ TF1 Tx-
Select Trace 6 (Tdd21).
Click Stop Single.

Click Auto Scale and select “X&Y”.
Read the peak-to-peal (p-p) value on the screen.

o~ wDd
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E5071C Hetwork Analyzer

lAactveChfTrace JRedponse JStmuks $Meofdnalyss § lnstr State

Resize

P Tcd21 volt 1.000mU; Ref Z2.000=U [(Fa)

mean: 149,61 pu

5000\ [E B3t et]

2.000m

1 Stat 8

3wk

Stop 32 ns |5 G I T GO

2 4
g0R [ v[Eai]
Selm Honzonta

TOR/TDT

Eye/Mask

Stop Data | Marker Marker |
Rus
| = WAL

v 8)2) )

Tadt1 | T2  Tdell | Tdei2 |Measwe | Time Domsin

v
B Toczz  Tde | Taczz |Fomet Ve -

Tedil Todl2  Teod ToolZ | Stimulus | Lowpass Steo
Ted2t | Ted22  Tect TeeZZ | Rise Time 10-50%

Paramaters Gating Trace Cortrol

Difarmntial -

-

Hold Svc| 2013-10-09 15:26

Target value not found

6. Confirm the measured crosstalk in percentage does not exceed the limits below.
USB 3.1 Standard-A connector: 2 % (p-p <= 8 mV)
USB 3.1 Standard-B connector: 2 % (p-p <= 8 mV)
USB 3.1 Micro connector family: 2 % (p-p <=8 mV)
7. Connect the E5071C ports to the test fixture ports, and repeat step 3 to step 6 to
confirm the measured crosstalk for all the following combinations is within the

specification.

E5071C Port 1 Port 2 Port 3 Port4
Test Fixtures TF1 D+ TF1 D- TF1 Rx+ TF1 Rx-
TF1 D+ TF1 D- TF2 Tx+ TF2 Tx-
TF1 D+ TF1 D- TF2 Rx+ TF2 Rx-
TF2 D+ TF2 D- TF2 Tx+ TF2 Tx-
TF2 D+ TF2 D- TF2 Rx+ TF2 Rx-
TF2 D+ TF2 D- TF1 Tx+ TF1 Tx-
TF2 D+ TF2 D- TF1 Rx+ TF1 Rx-

5.4.4. D+/D- Pair Attenuation

1. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.

ES071C Port 1

Port 2 Port 3 Port 4

Test Fixtures TF1 D+

TF2 D+ TF1D- TF2 D-

2. Press Channel Next to select Channel 2.
3. Press Trace Next to select Trace 1 (Sdd21).
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4. Press Trace Max to maximize the selected trace on the screen.
5. Press Trigger > Single.
6. Confirm the measured attenuation of D+/D- pair is within the limit shown below.

Start Frequency | Stop Frequency Start Limit Stop Limit
12 MHz 24 MHz -670 mdB -950 mdB
24 MHz 48 MHz -950 mdB -1.35dB
48 MHz 96 MHz -1.35dB -19dB
96 MHz 200 MHz -1.9dB -3.2dB
200 MHz 400 MHz -3.2dB -5.8dB

5.4.5. Channel Metrics (eH, eW, ILfitatNg, IMR and 1XT)

The test results of channel metrics are checked with a standard tool (CableComp Tool)
provided by USB-IF. Six 4-port Touchstone files (*.s4p) are measured and saved by the
E5071C firmware, and then imported by the compliance tool to conduct cable assembly
compliance test of the channel metrics.

1. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
Test path name Port 1 Port 2 Port 3 Port 4
host_tx_pair_thru TF1 Tx+ TF2 Rx+ TF1 Tx- TF2 Rx-

2. Press Trace Next to select Trace 1 (Sdd21).

Press Trigger > Single.

4. Press Save/Recall > Save SnP > S4P > [1-2-3-4 ]... to save the measured
Touchstone file.

5. Connect the E5071C ports with test fixture ports shown below and repeat step 3 to
step 4 to save all necessary Touchstone files (*.s4p) in the E5071C.

w

Test path name Port 1 Port 2 Port 3 Port 4
host_rx_pair_thru TF1 Rx+ TF2 Tx+ TF1 Rx- TF2 Tx-
a-side_next TF1 Rx+ TF1 Tx+ TF1 Rx- TF1 Tx-
a-b_fext TF1 Rx+ TF2 Rx+ TF1 Rx- TF2 Rx-
b-side_next TF2 Tx+ TF2 Rx+ TF2 Tx- TF2 Rx-
b-a_fext TF2 Tx+ TF1 Tx+ TF2 Tx- TF1 Tx-

Launch compliance test tool and import six 4-port Touchstone files (*.s4P) for

pass/fail judgement.

5.4.6. Differential to Common-Mode Conversion
1. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.

ES071C

Port 1

Port 2

Port 3

Port 4

Test Fixtures

TF1 Tx+

TF2 Rx+

TF1 Tx-

TF2 Rx-

2. Press Trace Next to select Trace 2 (Scd21).
3. Press Trigger > Single.
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4. Confirm the measured differential to common-mode conversion is less than or equal
to -20 dB across the frequency range from 100 MHz to 10 GHz.
Note: The conversion does not require embedding the reference host and the
reference device with the mated cable assembly; it is for the mated cable assembly
only.

5. Connect the E5071C ports to the test fixture ports.

E5071C Port 1 Port 2 Port 3 Port 4
Test Fixtures TF1 Rx+ TF2 Tx+ TF1 Rx- TF2 Tx-
6. Repeat the same operation of step 3 to step 4 to confirm the measured differential to

common-mode conversion is within the specification.

5.4.7. Cable Shielding Effectiveness
1. Connect the E5071C ports (port 1 to 3) to the test fixture ports with RF cables.
E5071C Port 1 (SE) | Port2 (Bal+) | Port 3 (Bal-)

Test Fixtures SE Tx+ Tx-

Press Analysis > Fixture Simulator > Topology > Device > SE-Bal.

Press Analysis > Fixture Simulator > Topology > Port1(se) > 1.

Press Analysis > Fixture Simulator > Topology > Port2(bal) > 2-3.

Press Analysis > Fixture Simulator > De-Embedding to turn off De-Embedding.

Press Trace Next to select Trace 3.

Press Meas > Sds21.
Press Trace Next to select Trace 4.
Press Meas > Scs21.

. Press Trigger > Single.

. Confirm the measured Sds21/Scs21 is less than or equal to -40 dB in the frequency
range from 100 MHz to 10 GHz.

. Repeat the same operation of step 10 to step 11 for all the following combinations to
confirm the measured Sds21/Scs21 is within the specification.

© 00N ks DD

N
= O

[EEN
N

E5071C Port 1 (SE) | Port2 (Bal+) | Port 3 (Bal-)
Test Fixtures SE Rx+ RX-
SE D+ D-
13. Press Analysis > Fixture Simulator > Topology > Device > Bal-Bal.
14. Press Analysis > Fixture Simulator > Topology > Portl(bal) > 1-3.
15. Press Analysis > Fixture Simulator > Topology > Port2(bal) > 2-4.
16. Press Analysis > Fixture Simulator > De-Embedding to turn on De-Embedding.

Informative electrical performance targets are provided for raw cables, mated
connectors, and mated cable assemblies. These targets are not part of the USB 3.1
compliance requirements, but provided for the purpose of design guidelines and
manufacturing control.
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5.4.8. [Raw Cable] Characteristic Impedance (Informative)
1. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4
RF Connection A Side Tx+ | ASide Tx- | B Side Tx+ | B Side Tx-
Press Channel Next to select Channel 1.
Select Trace 3 (Tdd11).
Click Stop Single.
Confirm the measured characteristic impedance is within the limit shown below.

ok~ o

Min Max | Unit Note

Differential characteristic impedance 85 95 Ohm *1

Single-ended characteristic impedance 42 48 Ohm

*1. For the Shielded Differential Pair (SDP)
6. Select Trace 7 (Tdd22) and repeat step 5 for the impedance measurement at the
device-end of DUT.

7. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4
RF Connection A Side Rx+ | ASide Rx- | B Side Rx+ | B Side Rx-
8. Repeat the same operation of step 3 to step 6 to confirm the measured impedance is

within the specification.

5.4.9. [Raw Cable] Intra-Pair Skew (Informative)

1. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4
RF Connection A Side Tx+ | ASide Tx- | B Side Tx+ | B Side Tx-

Select Trace 1 (T31).
Click Stop Single.
Confirm the measured intra-pair skew is less than 15 ps/m.

Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4
RF Connection A Side Rx+ | ASide Rx- | B Side Rx+ | B Side Rx-
6. Repeat the same operation of step 3 to step 5 to confirm the measured skew for Rx

pair is within the specification.

ok wn

5.4.10. [Raw Cable] Differential Insertion Loss (Informative)

1. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4

RF Connection A Side Tx+ | B Side Tx+ | ASide Tx- | B Side Tx-
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Press Channel Next to select Channel 2.

Press Trace Next to select Trace 5 (Sdd21).

Press Trigger > Single.

Confirm the measured differential insertion 10ss is xx.

Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4
RF Connection A Side Rx+ | B Side Rx+ | ASide Rx- | B Side Rx-
7. Repeat the same operation of step 4 to step 5 to confirm the measured insertion loss

is within the specification.

o a0k wn

5.4.11. [Mated Connector] Impedance (Informative)

1. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4

Test Fixtures TF1 Tx+ TF1 Tx- TF2 Tx+ TF2 Tx-

2. Press Channel Next to select Channel 1.
3. Select Trace 4 (Tdd11).
4. Click Stop Single.
5. Confirm the measured characteristic impedance is within the limit, 90 +- 10 ohm.
6. Select Trace 8 (Tdd22) and repeat step 5 for the far end of DUT.
7. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4
Test Fixtures TF1 Rx+ TF1 Rx- TF2 Rx+ TF2 Rx-

8. Repeat the same operation of step 3 to step 6 to confirm the measured impedance for
Rx pair is within the specification.

5.4.12. [Mated Cable Assembly] Differential Insertion Loss (Informative)
1. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.

ok~ wn

E5071C

Port 1

Port 2

Port 3

Port 4

Test Fixtures

TF1 Tx+

TF2 Tx+

TF1 Tx-

TF2 Tx-

Press Channel Next to select Channel 2.

Press Trace Next to select Trace 6 (Sdd21).

Press Trigger > Single.

Confirm the measured differential insertion loss is less than or equal to -6 dB from

DC to 5 GHz and no strong resonance within DC to 5 GHz.

Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.

E5071C Port 1 Port 2 Port 3 Port 4

Test Fixtures TF1 Rx+ TF2 Rx+ TF1 Rx- TF2 Rx-

Repeat the same operation of step 4 to step 5 to confirm the measured insertion loss

for Rx pair is within the specification.
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5.4.13. [Mated Cable Assembly] Differential Near-end Crosstalk (NEXT)
between SuperSpeed Gen 2 Signal Pairs (Informative)
1. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4
Test Fixtures TF1 Tx+ TF1 Rx+ TF1 Tx- TF1 Rx-
2. Press Trace Next to select Trace 7 (Sdd21).
3. Press Trigger > Single.
4. Confirm the measured differential crosstalk is less than or equal to -34 dB up to 5
GHz.
5. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4
Test Fixtures TF2 Tx+ TF2 Rx+ TF2 Tx- TF2 Rx-
6. Repeat the same operation of step 3 to step 4 to confirm the measured NEXT for the
far end is within the specification.

5.4.14. [Mated Cable Assembly] Differential Near-end and Far-end
Crosstalk (NEXT and FEXT) between D+/D- Pair and SuperSpeed
Gen 2 Signal Pairs (Informative)
1. Connect the E5071C ports (port 1 to 4) to the test fixture ports with RF cables.
E5071C Port 1 Port 2 Port 3 Port 4
Test Fixtures TF1 D+ TF1 Tx+ TF1D- TF1 Tx-
2. Press Trace Next to select Trace 8 (Sdd21).
3. Press Trigger > Single.
4. Confirm the measured differential crosstalk is less than or equal to -30 dB up to 5
GHz.
5. Repeat the same operation of step 3 to step 4 for all the following combinations to
confirm the measured crosstalk is within the specification.

E5071C Port 1 Port 2 Port 3 Port 4
Test Fixtures TF1 D+ TF1 Rx+ TF1 D- TF1 Rx-
TF1 D+ TF2 Tx+ TF1 D- TF2 Tx-
TF1 D+ TF2 Rx+ TF1 D- TF2 Rx-
TF2 D+ TF2 Tx+ TF2 D- TF2 Tx-
TF2 D+ TF2 Rx+ TF2 D- TF2 Rx-
TF2 D+ TF1 Tx+ TF2 D- TF1 Tx-
TF2 D+ TF1 Rx+ TF2 D- TF1 Rx-

26




Keysight MOI for USB 3.1 Connectors & Cable Assemblies Compliance Tests

6. [Appendix] Manual Setup

The procedures of manual setup for time-domain and frequency-domain measurements
are introduced in the section. All the following parameters are saved in the E5071C’s
state file, which is available at: http://www.keysight.com/find/ena-tdr_usb3_1-cabcon

6.1. Channel & Trace Setup
If TDR setup wizard is shown when launching the TDR software, click Close button in
the TDR setup wizard main window.
1. Open Setup tab in the TDR software.
2. Click Preset to preset the instrument. Click OK in a dialog box to continue.
3. Set DUT Topology to “Differential 2-Port”. Click OK in a dialog box.
4. Click Advanced Mode>>.
(TR (] &ky] (Eealei | Lol it v Guciv) = M@)2)x)

More Functions Average Adv Wavefom Hot TDR

Setup
PINEETSEEE  Differential 2-port m
TDR/TDT izard Deske T Dielectric Const.
| 2 DUT Length [ Auto 16ns vetosity Factor | T
Eye Mok ol L= |

5. Adialog box appears requesting for confirmation. Then click Yes. (Clear the check
box for “Use Advanced Calibration Methods™)

Advanced Mode @

' Do you wart to enter the advanced mode?
. Advanced features such as de-embedding and limit testing iz available in thiz mode.

[] Use Advanced Calibration Methods

By zelecting thiz checkbox, calibration methods such as TRL calibration is available.
Mate: Selecting thiz checkbox clears any previously acquired calibration data fram
the EMa Option TOR.

l Yes ] [ Wi

6. Click Stop Single.

7. Set DUT Length to “16 ns”™.
8. Open TDR/TDT tab.

9. Click Trace Control tab.

10. Clear Time and Marker check box under Coupllng

E5071C Trace ‘ Autow Stop Data Marker | ] Marker | ] ]
OPT. TDR v| Scale | | :]\ Single I |_Mem off lv Searchv ‘ Eile |v ‘

Set Horizontal Vertical Parameters Gating 9
ety
8 » % : '\' 4 > (a¥) | ,\' vV A Allocation Coupling
| I Mixed 0 [] Time
TDR/TDT =Y Trace Settings
\‘/ "o \?/ & ] o i
Eve/Mosk  Ermrm B 20 Db

11. Press Display > Allocate Channels > o 1]

27


http://www.keysight.com/find/ena-tdr_usb3_1-cabcon

Keysight MOI for USB 3.1 Connectors & Cable Assemblies Compliance Tests

12. Press Channel Max to maximize the screen of channel 1.
6.2. D+/D- Pair Propagation Delay Skew

6.2.1. Parameter Setup

1. Select Trace 1.
2. Open Parameters tab.
3. Select “Time Domain” and “Single-Ended” for Measure.
4. Select Formant to “\Volt”.
5. Select Rise Time to 10-90% and input value (200 ps).
6. Click T3L.

seTDR ALY () e (S | (B ) [Mately) (fily) (= Iv) (3] (2] (%)

Horizontal Vertical 2 Gating Trace Control

Set i o l

. % | f\’ <I> ~ | '\; A\ | A ‘ 11 Ti2  Ti3 T4 ‘Measure‘:’[TimeDome v || Single-Enc v |
TDR/TDT o O T T2 | 123 | 124 |Formetdfva V]

\ e’ T32 | T33 | T34 |Stimubis_[LowpassS v
Eye/Mask _ T4 T42  T43 | T4 |Rise Tin:é 200 ps

7. Open Trace Control tab.
8. Click Trace Settings Copy to launch trace copy dialog box.
=<0R () el (] (G [v) ey Eely) (o= DY) ($](2](X%)

Sotin Horizontal Vertical Parameters Gating i
% '\, 4 > ~n ,\, VY A Allocation Coupling
|

* | | o =] o= 8

TDR/TDT '
2 ns/div 20 Ohm/div

9. Select Trace 1 in the From list.
10. Select Trace 5 in the To list.

11. Click Copy.
12. Click Close.

Trace Settings Copy @

Eye/Mask 10n

From: To:
Trace 1
Trace 2 Trace 2
Trace 3 Trace 3
Trace 4 Trace 4
Trace 5
Trace 6 Trace B

Trace 7 Trace 7
Trace 8 Trace 8

Close

13. Select Trace 5.
14. Open Parameters tab.
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. Click T42.

. Select Trace 1 (T31).

. Click Marker Search and select A Time.

. Check A Time.

. Select Target (Stop) to Trace 5 and click OK.

Trace (Star) | Trace 1 (T31)

1B= a7ime |

Target (Stop) | Trace 5 (T42) b

1satt 16

Position (%) 50

17

IFEW 70 kHz

ESTIC Trace Auto Stop Data Marker Marker

& “TOR | 1 'l Scale 'I a I Singhe I Mem 'I oif 'Ilggggh 'I i) 'I II ? XI
r— Vet F " Notch Value
Hosizontal Viertical Paamaters Gating Trace Contol

Setup =3.0000 L
% | m -4 Y] | ’1) Y A T T2 T2 Ti4 |Messure | Tive Dome v | SiegeEm v

1 |

TOR/TDT . ® . Y T2 TZ2Z T T24 |Foest |va v Retum
O b o p— SN T32 T35 T3 |Stimuks | LowpassS ¥

Eob  EOUTE NN EXNTTN N o

6.2.2. Crosstalk Compensation

1. Select Trace 1.
2. Press Display > Equation Editor... > Enter an equation *“ S31-S32”.
3. Check Enabled to enable the equation on trace.
4. Click Apply.
5. Click Close.
Equation Editor
Eqwnong
2[s5rs32] J
Functions/Constants: Ch Param Data: <_BS] <_J _>| ﬂl
|:-as c-math LJ ?éé A
[0 [0 ) T
3 s e
e s |
|| [
8 | | D]
Keyboard... Help | 4| Apply | :I Close I
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6. Select Trace 5.

7. Press Display > Equation Editor... > Enter an equation “S42-S41”.
8. Check Enabled to enable the equation on trace.

9. Click Apply.

10. Click Close.

6.3. D+/D- Pair Propagation Delay

Select Trace 2.

Open Parameters tab.

Select “Time Domain” and “Differential” for Measure.

Select Formant to “\Volt”.

Select Rise Time to 10-90% and input value (200 ps).

Click Tdd21.

Input vertical scale (100 mV/div) and vertical position (200 mV).
Press Marker Search > Target > Target Value and enter 200 mU.
Press Marker Search and turn on Tracking.

©ooNO Ok wWDdE

6.4. Differential Crosstalk between D+/D- and SuperSpeed Gen 2 Signal
Pairs

Select Trace 6.

Open Parameters tab.

Select “Time Domain” and “Differential” for Measure.

Select Formant to “Volt”.

Select Rise Time to 10-90% and input value (500 ps).

Click Tdd21.

Press Marker Fctn > Statistics > and turn it ON.

No gk oo e

6.5. [Raw Cable] Characteristic Impedance (Informative)
Select Trace 3.

Open Parameters tab.

Select “Time Domain’ and “Differential” for Measure.

Select Format to “Impedance”

Select Rise Time to 10-90% and input value (200 ps).

Click Tdd11.

Input vertical scale (10 Ohm/div) and vertical position (50 Ohm).
Open Trace Control tab.

Click Trace Settings Copy to launch trace copy dialog box.

10 Select the Trace 3 in the From list.

11. Select the Trace 7 in the To list.

12. Click Copy.

©WooN O wWDdDE
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13. Click Close.

14. Select Trace 7.

15. Open Parameter tab.
16. Click Tdd22.

6.6. [Mated Connector] Impedance (Informative)
Select Trace 4.
Open Parameters tab.
Select “Time Domain’ and “Differential” for Measure.
Select Format to “Impedance”
Select Rise Time to 20-80% and input value (40 ps).
Click Tdd11.
Input vertical scale (10 Ohm/div) and vertical position (50 Ohm).
Open Trace Control tab.
Click Trace Settings Copy to launch trace copy dialog box.
. Select the Trace 4 in the From list.
. Select the Trace 8 in the To list.
. Click Copy.
. Click Close.
. Select Trace 8.
. Open Parameters tab.
. Click Tdd22.

© oo N bk wDdRE

e e e S N
O~ WNPRELO

6.7. Common Parameters Setup for Frequency-domain Measurements
Press Channel Next to select Channel 2.
Press Sweep Setup > Points and set to “1,601”.
Press Start > Set start value to “10 MHz”.
Press Stop > Set stop value to “12 GHz”.
Press Avg > Set IF Bandwidth to “1 kHz”.
Press Analysis > Fixture Simulator and turn it ON.
Press Analysis > Fixture Simulator > Topology > Device > Bal-Bal
Press Analysis > Fixture Simulator > Topology > Portl (bal) > 1-3
Press Analysis > Fixture Simulator > Topology > Port2 (bal) > 2-4
. Press Display > Num of Traces > 8.
. Press Display > Allocate Traces > x8 (2 columns by 4 rows).
. Press Analysis > Fixture Simulator > BalUn ON All Traces to enable mixed-mode
S-parameters (i.e. Sdd21) measurements on all traces.
. Press Analysis > Fixture Simulator > Port ZConversion > Portl Z0 Real and set
the port impedance to “45 ohm”.
. Press Analysis > Fixture Simulator > Port ZConversion > Port2 Z0 Real and set

© 0o NOo R WD

= [ S
w N RO

[EEN
SN
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the port impedance to “45 ohm”.

15. Press Analysis > Fixture Simulator > Port ZConversion > Port3 Z0 Real and set
the port impedance to “45 ohm”.

16. Press Analysis > Fixture Simulator > Port ZConversion > Port4 Z0 Real and set
the port impedance to “45 ohm”.

17. Press Analysis > Fixture Simulator > Port ZConversion > Port ZConversion and
turn ON.

6.8. D+/D- Pair Attenuation

Press Trace Next to select Trace 1.

Press Meas > Sdd21.

Press Scale > Scale/Div to 1 dB/div.

Press Scale > Reference Value to -4 dB.

Press Save/Recall > Save SnP > SnP Format > Real/Imaginary.

a LD e

6.9. Differential to Common-mode Conversion
1. Press Trace Next to select Trace 2.

2. Press Meas > Scd21.

3. Press Scale > Scale/Div to 5 dB/div.

4. Press Scale > Reference Value to -20 dB.

6.10. Cable Shielding Effectiveness
Press Trace Next to select Trace 3.

Press Scale > Scale/Div to 10 dB/div.
Press Scale > Reference Value to -40 dB.
Press Trace Next to select Trace 4.

Press Scale > Scale/Div to 10 dB/div.
Press Scale > Reference Value to -40 dB.

ok wdE

6.11. [Raw Cable] Differential Insertion Loss (Informative)
1. Press Trace Next to select Trace 5.

2. Press Meas > Sdd21.

3. Press Scale > Scale/Div to 5 dB/div.

4. Press Scale > Reference Value to -6 dB.

6.12. [Mated Cable Assembly] Differential Insertion Loss (Informative)
1. Press Trace Next to select Trace 6.

2. Press Meas > Sdd21.

3. Press Scale > Scale/Div to 2 dB/div.

4. Press Scale > Reference Value to -6 dB.
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6.13. [Mated Cable Assembly] Differential Near-end Crosstalk (NEXT)
between SuperSpeed Gen 2 Signal Pairs (Informative)

Press Trace Next to select Trace 7.

Press Meas > Sdd21.

Press Scale > Scale/Div to 5 dB/div.

Press Scale > Reference Value to -25 dB.

el

6.14. [Mated Cable Assembly] Differential Near-end and Far-end Crosstalk
(NEXT and FEXT) between D+/D- Pair and SuperSpeed Gen 2 Signal
Pairs (Informative)

Press Trace Next to select Trace 8.

Press Meas > Sdd21.

Press Scale > Scale/Div to 5 dB/div.

Press Scale > Reference Value to -20 dB.

Mo e

6.15. Defining Limit Line Tables

1. Press Trace Next to select trace to set the limit line table.

2. Press Analysis > Limit Test > Limit Line and turn it ON to display limit lines.
3. Press Analysis > Limit Test > Edit Limit Line to edit the limit line table.

Type| Begin Stimulus | End Stimulus | Begin Response | End Respaonse
MAX 0s 800 ps 105 0 105 0
MIN 0s 800 ps 75U 75U

bl
2
3

4. Press Analysis > Limit Test > Limit Test and turn it ON.

5. Press Analysis > Limit Test > Fail Sign to switch the fail sign ON/OFF. When
turned on, the Fail sign is displayed on the E5071C’s screen, if one or more failed
traces are within the channel.

6. Press System > Misc Setup > Beeper > Beep Warning to turn ON/OFF the
warning beeper.
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7. [Appendix] Defining TRL Calibration Kit

The TRL calibration kit file is defined with the E5071C before TRL calibration. Refer to
the values defined by the fixture.

1.

Create a new cal kit file.

A)
B)

Press Cal > Cal Kit and select User to setup a cal kit definition file.
Press Cal > Modify Cal Kit > Label Kit (User) and enter name of new cal kit
file. (i.e. USB3.1 TRL).

Define thru standard.

A)
B)
C)
D)
E)
F)
G)

H)

Press Cal > Modify Cal Kit > Define STDs > 1.No Name > Label and enter
“Thru”.

Press Cal > Modify Cal Kit > Define STDs > 1.Thru > STD Type and select
Delay/Thru.

Press Cal > Modify Cal Kit > Define STDs > 1.Thru > Offset Delay and
enter the value of thru standard. (i.e. 0.0000 s)

Press Cal > Modify Cal Kit > Define STDs > 1.Thru > Offset Z0 and enter
the value of the thru standard. (i.e. 50.000 ohm)

Press Cal > Modify Cal Kit > Define STDs > 1.Thru > Offset Loss and enter
the value of the thru standard. (i.e. 0.0000 ohm/s)

Press Cal > Modify Cal Kit > Define STDs > 1.Thru > Min. Frequency and
enter the value of the thru standard. (i.e. 0.0000 Hz)

Press Cal > Modify Cal Kit > Define STDs > 1.Thru > Max. Frequency and
enter the value of the thru standard. (i.e. 20.000 GHz)

Press Cal > Modify Cal Kit > Define STDs > 1.Thru > Media and select
Coaxial.

Define short standard.

A)
B)
C)
D)
E)
F)

G)

Press Cal > Modify Cal Kit > Define STDs > 2.No Name > Label and enter
“Short”.

Press Cal > Modify Cal Kit > Define STDs > 2.Short > STD Type and select
Short.

Press Cal > Modify Cal Kit > Define STDs > 2.Short > Offset Delay and
enter the value of short standard. (i.e. 0.0000 s)

Press Cal > Modify Cal Kit > Define STDs > 2.Short > Offset Z0 and enter
the value of the short standard. (i.e. 50.000 ohm)

Press Cal > Modify Cal Kit > Define STDs > 2.Short > Offset Loss and enter
the value of the short standard. (i.e. 0.0000 ohm/s)

Press Cal > Modify Cal Kit > Define STDs > 2.Short > Min. Frequency and
enter the value of the short standard. (i.e. 0.0000 Hz)

Press Cal > Modify Cal Kit > Define STDs > 2.Short > Max. Frequency and
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H)

enter the value of the short standard. (i.e. 20.000 GHz)
Press Cal > Modify Cal Kit > Define STDs > 2.Short > Media and select
Coaxial.

Define open standard.

A)
B)
C)
D)
E)
F)
G)

H)

Press Cal > Modify Cal Kit > Define STDs > 3.No Name > Label and enter
“Open”.

Press Cal > Modify Cal Kit > Define STDs > 3.0pen > STD Type and select
Open.

Press Cal > Modify Cal Kit > Define STDs > 3.0pen > Offset Delay and
enter the value of open standard. (i.e. 0.0000 s)

Press Cal > Modify Cal Kit > Define STDs > 3.0pen > Offset Z0 and enter
the value of the open standard. (i.e. 50.000 ohm)

Press Cal > Modify Cal Kit > Define STDs > 3.0pen > Offset Loss and enter
the value of the open standard. (i.e. 0.0000 ohm/s)

Press Cal > Modify Cal Kit > Define STDs > 3.0pen > Min. Frequency and
enter the value of the open standard. (i.e. 0.0000 Hz)

Press Cal > Modify Cal Kit > Define STDs > 3.0pen > Max. Frequency and
enter the value of the open standard. (i.e. 20.000 GHz)

Press Cal > Modify Cal Kit > Define STDs > 3.0pen > Media and select
Coaxial.

Define load standard.

A)
B)
C)
D)
E)
F)
G)
H)

1)

Press Cal > Modify Cal Kit > Define STDs > 4.No Name > Label and enter
“Load”.

Press Cal > Modify Cal Kit > Define STDs > 4.Load > STD Type and select
Load.

Press Cal > Modify Cal Kit > Define STDs > 4.Load > Offset Delay and
enter the value of load standard. (i.e. 0.0000 s)

Press Cal > Modify Cal Kit > Define STDs > 4.Load > Offset Z0 and enter
the value of the load standard. (i.e. 50.000 ohm)

Press Cal > Modify Cal Kit > Define STDs > 4.Load > Offset Loss and enter
the value of the load standard. (i.e. 0.0000 ohm/s)

Press Cal > Modify Cal Kit > Define STDs > 4.Load > Min. Frequency and
enter the value of the load standard. (i.e. 0.0000 Hz)

Press Cal > Modify Cal Kit > Define STDs > 4.Load > Max. Frequency and
enter the value of the load standard. (i.e. 100.00 MHz)

Press Cal > Modify Cal Kit > Define STDs > 4.Load > Media and select
Coaxial.

Press Cal > Modify Cal Kit > Define STDs > 4.Load > Length Type and
select Fixed.

Define line 1 standard.
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A)
B)
C)
D)
E)
F)
G)

H)

Press Cal > Modify Cal Kit > Define STDs > 5.No Name > Label and enter
“Linel”.

Press Cal > Modify Cal Kit > Define STDs > 5.Linel > STD Type and select
Delay/Thru.

Press Cal > Modify Cal Kit > Define STDs > 5.Linel > Offset Delay and
enter the value of linel standard. (i.e. 938.21 ps)

Press Cal > Modify Cal Kit > Define STDs > 5.Linel > Offset Z0 and enter
the value of the linel standard. (i.e. 50.000 ohm)

Press Cal > Modify Cal Kit > Define STDs > 5.Linel > Offset Loss and enter
the value of the linel standard. (i.e. 0.0000 ohm/s)

Press Cal > Modify Cal Kit > Define STDs > 5.Linel > Min. Frequency and
enter the value of the linel standard. (i.e. 100.00 MHz)

Press Cal > Modify Cal Kit > Define STDs > 5.Linel > Max. Frequency and
enter the value of the linel standard. (i.e. 376.00 MHz)

Press Cal > Modify Cal Kit > Define STDs > 5.Linel > Media and select
Coaxial.

Define line 2 standard.

A)
B)
C)
D)
E)
F)
G)

H)

Press Cal > Modify Cal Kit > Define STDs > 6.No Name > Label and enter
“Line2”.

Press Cal > Modify Cal Kit > Define STDs > 6.Line2 > STD Type and select
Delay/Thru.

Press Cal > Modify Cal Kit > Define STDs > 6.Line2 > Offset Delay and
enter the value of line2 standard. (i.e. 250.43 ps)

Press Cal > Modify Cal Kit > Define STDs > 6.Line2 > Offset Z0 and enter
the value of the line2 standard. (i.e. 50.000 ohm)

Press Cal > Modify Cal Kit > Define STDs > 6.Line2 > Offset Loss and enter
the value of the line2 standard. (i.e. 0.0000 ohm/s)

Press Cal > Modify Cal Kit > Define STDs > 6.Line2 > Min. Frequency and
enter the value of the line2 standard. (i.e. 376.00 MHz)

Press Cal > Modify Cal Kit > Define STDs > 6.Line2 > Max. Frequency and
enter the value of the line2 standard. (i.e. 1.414 GHz)

Press Cal > Modify Cal Kit > Define STDs > 6.Line2 > Media and select
Coaxial.

Define line 3 standard.

A)
B)

C)

Press Cal > Modify Cal Kit > Define STDs > 7.No Name > Label and enter
“Line3”.

Press Cal > Modify Cal Kit > Define STDs > 7.Line3 > STD Type and select
Delay/Thru.

Press Cal > Modify Cal Kit > Define STDs > 7.Line3 > Offset Delay and
enter the value of line3 standard. (i.e. 66.34 ps)
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10.

D)
E)
F)
G)

H)

Press Cal > Modify Cal Kit > Define STDs > 7.Line3 > Offset Z0 and enter
the value of the line3 standard. (i.e. 50.000 ohm)

Press Cal > Modify Cal Kit > Define STDs > 7.Line3 > Offset Loss and enter
the value of the line3 standard. (i.e. 0.0000 ohm/s)

Press Cal > Modify Cal Kit > Define STDs > 7.Line3 > Min. Frequency and
enter the value of the line3 standard. (i.e. 1.414 GHz)

Press Cal > Modify Cal Kit > Define STDs > 7.Line3 > Max. Frequency and
enter the value of the line3 standard. (i.e. 5.318 GHz)

Press Cal > Modify Cal Kit > Define STDs > 7.Line3 > Media and select
Coaxial.

Define line 4 standard.

1)

J)

K)
L)
M)
N)
0)

P)

Press Cal > Modify Cal Kit > Define STDs > 8.No Name > Label and enter
“Line4”.

Press Cal > Modify Cal Kit > Define STDs > 8.Line4 > STD Type and select
Delay/Thru.

Press Cal > Modify Cal Kit > Define STDs > 8.Line4 > Offset Delay and
enter the value of line4 standard. (i.e. 17.06 ps)

Press Cal > Modify Cal Kit > Define STDs > 8.Line4 > Offset Z0 and enter
the value of the line4 standard. (i.e. 50.000 ohm)

Press Cal > Modify Cal Kit > Define STDs > 8.Line4 > Offset Loss and enter
the value of the line4 standard. (i.e. 0.0000 ohm/s)

Press Cal > Modify Cal Kit > Define STDs > 8.Line4 > Min. Frequency and
enter the value of the line4 standard. (i.e. 5.318 GHz)

Press Cal > Modify Cal Kit > Define STDs > 8.Line4 > Max. Frequency and
enter the value of the line4 standard. (i.e. 20.000 GHz)

Press Cal > Modify Cal Kit > Define STDs > 8.Line4 > Media and select
Coaxial.

Specify sub class of cal kit.

A)
B)
C)
D)

E)
F)

G)
H)

1)

Press Cal > Modify Cal Kit > Specify CLSs > Sub Class > Sub Class 1.
Press Cal > Modify Cal Kit > Specify CLSs > TRL Thru > Set All > 1.Thru.
Press Cal > Modify Cal Kit > Specify CLSs > TRL Reflect > 2.Short.

Press Cal > Modify Cal Kit > Specify CLSs > TRL Line/Match > Set All >
5.Linel.

Press Cal > Modify Cal Kit > Specify CLSs > Sub Class > Sub Class 2.
Press Cal > Modify Cal Kit > Specify CLSs > TRL Line/Match > Set All >
6.Line2.

Press Cal > Modify Cal Kit > Specify CLSs > Sub Class > Sub Class 3.
Press Cal > Modify Cal Kit > Specify CLSs > TRL Line/Match > Set All >
7.Line3.

Press Cal > Modify Cal Kit > Specify CLSs > Sub Class > Sub Class 4.
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J) Press Cal > Modify Cal Kit > Specify CLSs > TRL Line/Match > Set All >
8.Line4.
K) Press Cal > Modify Cal Kit > Specify CLSs > Sub Class > Sub Class 5.
L) Press Cal > Modify Cal Kit > Specify CLSs > TRL Line/Match > Set All >
4.1 oad.
11. Press Cal > Modify Cal Kit and select Export Cal Kit... to Save Cal Kit File
(*.ckx).
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8. [Appendix] De-embedding File Creation using PLTS AFR

The procedure to create the de-embedding files using the Keysight Physical Layer Test
System (PLTS) Automatic Fixture Removal (AFR) function and 2x Thru standard is
introduced in the section.

8.1. 2x Thru Standard Measurement

1. Recall the state file as described in 5.2.1. Recalling a State File.

2. Perform the calibration using ECal as described in 5.3.1.2 Frequency-Domain
Measurements > 1. ECal Calibration.

3. Connect the E5071C ports (port 1 to 4) to 2x Thru standard with RF cables as shown
below (1, 2, 3, 4 are E5071C port numbers).

2X Thru

1 2

C

o

3 4

Press Channel Max to maximize Channel 2 on the screen.

Press Trace Next to select Trace 6 (Sdd21).

Press Trace Max to maximize the selected trace on the screen.

Press Analysis > Fixture Simulator > Port ZConversion > Port ZConversion and
turn OFF.

Press Trigger > Single.

Press Save/Recall > Save SnP > S4P > [1-2-3-4]...

Enter file name and save the 4-port Touchstone file (*.s4P).

10. Press Analysis > Fixture Simulator > Port ZConversion > Port ZConversion and
turn ON.

oo~ w

© o~

8.2. De-embedding File Creation
1. Launch PLTS software.
2. Click Utilities > Automatic Fixture Removal > Wizard.
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File Calibration Measure Viewémi Tools Help
1
A N - A Characterize Adapter... I <] i Measure [+
| Data Browser Edit Cal Kits...

4 Port Reference Plane Adjustment...
n M Port Reference Plane Adjustment...
Batched Reference Plane Adjustment

Gating o
Automatic Fixture Removal }l Wizard...
Continuity Check 2 single Ended..,
System Z0 ... Differential...

Verify 2X Thru...

Data Browser

‘Parametel Format Selection o x |

\ |
3. Select Differential/4-Ports > Next.

2| Marker Math Definit...| B Limit Mask Definition |

My fixture inputs are:

© Single Ended
- - Fixture A DuT Fixture B
@ Differential
3My measurement is: Current Fixture and DUT Assumptions
©2 Port Fixture Match: A= B
Fixture Length: A= B
DUT 20: will be set to System 20

© Multiport ==
(~) Advanced Settings
After fixture removal set Calibration Reference Z0 to:
© "System Z0"
© Measured Fixture Z0O
© ’? Ohms
[[] Set "System Z0" to Calibration Reference Z0
[¥)T want to correct for Fixture Match A = B
711 want to correct for Fixture Length A = B
7] My fixture is band limited(use Bandpass time domain mode)

[hee J[ e [ vep |

4. Check 2X Thru > Next.
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| Automatic Fixture Removal (AFR) @
1. Describe Fixture | 2. Specify Standards |3. 1 Standards | 4. Remove Fixture | 5. Save Fixture | ~)

For my calibration standards I have:

4
FatureA || Fixture 8 g Fixture A
1 short
71 Open
Fi
£l short

~) Advanced Settings
My thru fixture has:
@ Known thru length = 0 ns
) Unknown thru length computed using reflects.
) Unknown thru length computed using fixtured DUT measurements.

(L Back JI_Nee J[ Eit ][ btep |

5. Load the Touchstone file for 2x Thru > Next.
‘sutomatic Foure Removal (4R) @

[ 1. Describe Fixture | 2. Specify Standards| 3. Measure Standards |4, Remove Fixture [ 5. save Fixture | (=)

Measure or Load Cal Standards:
[ c:¥users¥minaivDesktopyde-

5
2% Thru Fodure A Fodure B embedding_file¥USB_TYPE- U@

C_TRL_2XTHRU.S4P

~) Calculated Fixture Characteristics

Impedance
Z+: 48.2980
Fixture A Fixture B
Z-: 48.2980
Length

Thru 0.000000 ns + Fixture A 0.251421 ns + Fixture B 0.251421 ns = 0,502842 ns

o] leetito] (o) (mmiicia

6. Click Next.
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Thsbomat Fodire Remewl GER)

‘"1. Describe Fixture I 2. specify Standardsl 3, Measure Standar&s} 4. Remove Fixture | 5. Save Fixture | (A}

Select ports to be corrected

Select PLTS measurement(s) to be corrected
iSeIect Measurement File Select correction method by:

© De-embedding for PLTS measurements

2 Turning on Fixturing/de-embedding for channe

[ Correction is Applied ]
[ eack J[CEe][ e |[ hep |

Select PNA Format > enter file name > Click Save Fixture Files to create two
fixture files > Exit.

Automatic Fixture Removal (AFR) &3]

i 1. Describe Fixture I 2. Specify Sbandardsl 3. Measure Standards | 4. Remove Fixture | 5. Save Fixture ‘ -~

Select File format to save fixture data:
© Touchstone
© Touchstone 2

© Citifile

Choose port assignment for saved fixture files:
0 PLTS Format

7 | @ PNA Format

) ADS Format

Choose the directory and base names for saved files:

Save fixture files to director] C: ¥Users¥minai¥Documents Browse...
with a base file name: 7 IlX_Thru I I =] ]

Note: Suffix '1' and '2' will be appended to the base file name for the two fixtures.
71 Save Fixture Files |

[E] [ &t ][ rep |

2x Thru (*.s4p)

1x (*.54p) 1x (*.s4p)

42



Keysight MOI for USB 3.1 Connectors & Cable Assemblies Compliance Tests

43



