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1. Revision History

| Revision | Comments | Date
1.0 First draft for E5080B series 30-Nov-2020
1.1 Updated new release of USB-IF compliance tool 12-Jan-2021

Reference documents

1. Universal Serial Bus Type-C Connectors and Cable Assemblies Compliance Document;
Revision 2.0 (Apr 29, 2020).
2. Universal Serial Bus Type-C Cable and Connector Specification; Release 2.0 (August 2019).



2. Configuration Requirements

Network Analyzer

Software

Compliance Tool

ECal or Mechanical
Cal Kit

Test Fixture

Adapter
(for E5080B only)

RF cable

Terminator

Keysight Network Analyzer:
(20 GHz is recommended as USB4/Type-C
cable/connector requires measurements up to 20 GHz)

* E5080B-4K0: 4-port test set, 9 kHz to 20 GHz or
* P5024/25A Streamline USB Series VNA or
* M9804/05A PXI Multiport VNA

Note: Ensure that E5080B firmware revision is
at least version A.14.10 or above (Windows 10)

S9x011A/B Enhanced time-domain analysis with TDR

* Selection is based on the VNA platforms. x=6 for ENA,
x=7 for Streamline USB, x=5 for PXI

Compliance Tool provided by USB-IF:
https://compliance.usb.org/files/IntePar_1p6.zip
(Released 3-Jan-2021)

N4433D-010/0DC 4-Ports Electronic Calibration (ECal)
Module or 85052D Economy Mechanical Calibration Kit

USB Type-C official test fixture and calibration
standards, or an equivalent set of fixtures and
standards.

Note: Fixtures for testing USB Type-C and USB Legacy
connectors and cable assemblies are available for
purchase through LUXSHARE-ICT.

Coaxial straight Female-SMA Female-SMA 50-Ohm
adapters (Keysight 1250-1666).

3.5 mm or SMA cables of 4 GHz bandwidth or more
(EG: 5062-6691)

*Y1740A-100 (3.5-mm m-m, 36 inch) cable is
recommended for USB and PXI VNA.

50-ohm terminations to terminate unused channels.

Qty

1 ea.

1 ea.

1 ea.

1 ea.

1 ea.

4 ea.

4 ea.

14 ea.
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3. Test Procedure
3.1 Test flow chart

| Steps | Procedure

The VNA should be powered on and allowed to warm up - recommendation is for 24
hours prior to measurement.
Step 1 -Recommended to set the frequency sweep range 20 GHz for the USB Type-C
SuperSpeed pairs as required by the spec.
- The IF Bandwidth should be low enough to help reduce noise effects (e.g. < 300 Hz).

Set measurement conditions by recalling a state file or manual setup.
There are 3 type of USB Type-C Cable-Connector tests state files and MOls. Choose
the right one base on your DUT type.
Step 2 -Type-C to Type-C Passive Cable Assemblies (for High Speed Signal and Low Speed
Signals)
-Type-C to Legacy USB Cable Assemblies
-Type-C to Legacy USB Adapter Assemblies

Step 3 Connect USB Type-C Test fixture to test ports of the VNA.

For Time Domain Measurements, perform Electronic Calibration (ECal) and de-

Step 4
ep embedding.
For Frequency Domain Measurements, perform Electronic Calibration (ECal) and de-
Step 5 .
embedding.
Perform Time Domain Measurements
- D+/D- Differential Impedance (Normative)
_ D+D. oA .
Step 6 D+/D- Intra-Pair Skew (Normative)

- [Raw Cable] Characteristic Impedance (Informative)
- [Raw Cable] Intra-Pair Skew (Informative)
- [Mated Connector] Differential Impedance (Informative)

Perform Frequency Domain Measurements
- D+/D- Pair Attenuation (Normative)
- Channel Metrics (ILfitatNg, IMR, IXT, IRL) (Normative)
- Differential-to-Common Mode conversion) (Normative)
- Cable Shielding Effectiveness (Normative)
- [Raw Cable] Differential Insertion Loss (Informative)
- [Mated Connector] Differential Insertion Loss (Informative)
- [Mated Connector] Differential Return Loss (Informative)
Step 7 - [Mated Connector] Differential NEXT & FEXT between SS Signal Pairs (Informative)
- [Mated Connector] Differential NEXT & FEXT between D+/D- Pair and SS Signal
Pairs (Informative)
- [Mated Connector] Differential to Common Mode Conversion (Informative)
- Differential Insertion Loss (Informative)
- Differential Return Loss (Informative)
- Differential NEXT between SS Signal Pairs (Informative)
- Differential NEXT & FEXT between D+/D- Pair and SS Signal Pairs (Informative)
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3.2 Test port cable and fixture connection

Cable under test will be tested in the following manner




3.3 Description of measurement window

The following figure is the description of the measurement window.

Channel 1- Time Domain Channel 2- Frequency Domain
5.1. D+/D- Diff. Impedance (Tr 1 & Tr 5) 5.3. D+/D Pair Attenuation/Diff. Insertion Loss (Tr 11)
5.2 D+/D- Intra-pair Skew (Tr 3) 5.4 Channel Metrics (eH, eW, ILfitatNqg, IMR and IXT)
5 7[Raw Cable] Diff. Impedance (Tr 2 & Tr 6) 5.5 Differential to Common Mode Gonversion (Tr 10)
5.8 [Raw GCable] Intra-Pair Skew (Tr 3) 5.6 Cable Shielding Effectiveness (Tr 13 & Tr 14)
5.10 [Mated Connector] Diff Impedance (Tr 15 & Tr 16) 5.9 [Raw Cable] Differential Insertion Loss (Tr 9)

5.11 [Mated Connector] Diff. Insertion Loss (Tr 12)

5.12 [Mated Connector] Diff. Return Loss. (Tr 17)

513 [Mated Connector] Diff. NEXT & FEXT between S5 Signal Pairs (Tr 18)

5.14 [Mated Connector] Diff. NEXT & FEXT between D+/D- Pair and SS Signal Pairs (Tr 19)
5.15 [Mated Connector] Differential to Common Mode Conversion (Tr 20)

5.16 Diff. Insertion Loss (Tr 21)

517 Diff. Return Loss (Tr 22)

5.18 Diff. NEXT between S5 Signal Pairs (Tr 23)

5.19 Diff. NEXT & FEXT between D+/D- Pair and SS Signal Pairs (Tr 24)

Normative and informative parameters

Tr 1 Tdd11 Tr 2 Tddi1 Tr15 T Tr 9 Sdd21 LogM 5.000dB/ 0.00dB
96.37Q Tr 1€
0.00
1.55mm

i |

Tr 13 Sdd11 LogM 5.000dB/ -44.0dB

Tr23 Sdd21 LogM 2.000dB/ -40.0dB

Tr21 M 1.0

Stop { Data |y Marker|
Single Mem | Off

Hansig] re v)(#] 2] (X]

TR (SRl (Gl (e

Horizontal Vertical Parameters Gating Trace Control

Setup . = =
L | v v | N, v A ‘ Tddi1 Tdd12 Tdell Tdel2 | Measure | Tme Domain ~ | Differential v
| | — {
TDR/TDT . . . ‘ Tdd21 Tdd22 Tde21 Tdc22 ‘Format Impedance ~ [ Peeling
- : N \ / o’ " } Ted11 Ted12 Teell Teel2 ‘ Stivvits. e v

N
EyeMask NPT NN | T | Tan | Tk [ meeree @O

Note:

Hard Keys are displayed in Blue color and Bold. (Example: Avg, Analysis)

Soft keys (Keys on the screen) are displayed in Bold. (Example: $11, Real, Transform)
Buttons (in the TDR) are displayed in Green color and Bold. (Example: Trace, Rise Time)
Tabs (in the TDR) are displayed in Brown color and Bold. (Example: Setup, Trace Control)

Ao N~



4 Measurement Setups
4.1 Recalling a state file

This section describes how to recall a state file for Time Domain and Frequency Domain settings.
A state file can be downloaded from Keysight.com at the following URL.
www.keysight.com/find/ena-tdr_compliance

If you use your local PC to download, save the state file to a USB mass storage device in order to move it
to the VNA unit. Connect the USB mass storage device into the front USB port of the VNA unit.

For manual measurement settings, refer to Chapter 6.0 Appendix for manual setup procedure.

1. Click Setup > Main > Meas Class... to launch measurement class setup dialog box
2. Select TDR and click OK.

¢ Class : Channel 1

the types of achannel,

General Gonverters

Standard

( Spc(lvw

®TDR

Scaar Mixer/Converter + Phase

oK Cancel Help

TDR Setup Wizard

Overview

Welcome to the TDR Setup Wizard.

Enhanced Time Domain
Analysis with TDR

VNA option TDR provides simultaneous analysis of
both time and frequency domains. VNA option TDR
masures the characteristics of atestdevice as a
function offrequency.

The frequency domain information is used to
calculate the inverse Fourier ransform for

time domain results.

Note: Do not connect pulse pattem generators o
the instrument test poris. The stimulus signal for
time domain and eye diagram analysis is simulated
in VNA Option TDR

This wizard will guide you following steps
1.DUT Topology
2.Deskew
3.DUT Length

4.Rise Time
Freq Limits
Config

Enror Correction

(@ Deskew

() Deskew& Loss Compensation
(O Full Calibration (ECal)

Show this wizard nextstart-up

Close

n 7n 8n on|

-in_ 0 2n 3n 4n n
Trace Auto I Stop
1 ‘I Scale 'I Bun, Single.

an 5! 6n

Next >

Data Marker Marker
TOR Mem v Off N Search
More Functons v Waveform .
Setup E: ‘ - - Averag Adv Wavefc Hot TOR
OUTTopology Dffeeremizrot
Setup E=ED Ref.Z BalPort | | FreqLimits
TorRmoT | Wizard | smoave. ECEONEE [ oeiecicconst config | | config
OUTlength | Avto velocity Foctor
Eye/Mask Preset (Cable Length = Os) ECal Source Power ‘Advanced Mode #»
1 Ch1 IntTrig Swp | BW=100k | C*4-Port | TDR|Sim |Zr| Tform LCL 2020/06/23-21:26



http://www.keysight.com/find/ena-tdr_compliance

4. Select Click Advanced Mode of TDR software and Click Yes to enter the advanced mode.

Ii
Trace Auto Stop Data Marker Marker .
Fil
or 7Py s ] (e [ S | Gen Y] MSTY] Sl B
3 Basic More Functions Average Adv Waveform Hot TDR

Setup
| — Setup Ref.Z Bal Port Freq Limits
{| TORITDT Wizard | Stm. Ampl Deckenlass | | Dielectric Const Contig Contig

S DUT Length Auto Velocity Factor
.+ Eye/Mask Preset (Cable Length = 0s) ECal Source Power Advanced Mode > I

DUT Topology | Differential 2-Port ™ Deskew

5. Click File > Recall State. Select the state file (*.tdr) and click Open to recall.

Start 18

BF o n 2n 4n 5n Ch1

Trace Auto Stop Data Marker Marker
TDR 1 v Scale v Sun, Single ] Mem ‘] Off v Search ']
B More Functions A Adv Wavef Hot TDR
Setup ssie wersee v Wevetorm o save All Trace Data

DUT Topology | Differential 2-Port ~ Desk -
Setup eskew Ref.Z Bal Port Freq Limits save Touchstone
i stim. Ampl. ielectri I config
TDR/ITDT Wizard DeskewBloss Dielectric Const. [ Save Image
DUT Lenzth Auto Velocity Factor Invert Color
Eye/Mask Preset (Cable Length = Os) ECal Source Power Basic Mode »» | _

Recall State

Save Active Trace Data

6. The windows will launch pre-define state file configuration for USB Type-C to Legacy USB Adapter

compliance testing.

File Instrument Response Stimulus Utility Help

{ i S E—— 7 L S R
Trace Auto Stop Data Marker Marker ¢ | 2
TDR | 1 "I Scale '] | fun I Single ] Mem 'I Off 'I Search 'I Ble ¥V 1 I! 2 I X
Setup Basic More Functions Average Adv Waveform Hot TDR
DUT Topology | Differential 2-Port v e

Setup Ref.z BalPort | | Freq Limits
TOR/TDT | Wizard  Stm ampl vietectricconst. NN = Cff | Cofe

Deskew&Loss

DUT Length Auto Velocity Factor

Eye/Mask Preset (Cable Length = Os) ECal Soirre Power Basic Mode >>

7. All the measurement settings including calibration information can be saved.
Select File > Save State As... > State and Cal Set Date (*.csa) to save the settings.




4.2 Common parameters setup for frequency domain measurements

1. Press Channel Next to select Channel 2.

2. Select Sweep > Sweep Setup and key-in sweep properties as below:

Sweep Type Timing
Sweep Type
@ Linear Frequency
O Log Frequency
(O Power Sweep
(O CW Time
O Segment Sweep

Phase Sweep

3. Select Cal > Fixtures > Fixture Setup > Port Z... Select and check “Enable Port Z Conversion (all
ports)” to tum ON Port Z conversion.

Set Start value to “10 MHZz".
Set Stop value to “20 GHz".
Set Points and set to “1500”.
Set IF Bandwidth to “1 kHz".

Sweep Properties

Start [10.000000 MHz  |Z]
Stop
Power 1 0.00 dBm 2
Points (1500 &
IF Bandwidth | 1.0 kHz &

4. Select Meas > Balanced > Topology... > BAL-BAL

o

Select Balanced Port > 1 BAL > Port 1- Port 2

6. Select Balanced Port > 2 BAL > Port 3- Port 4

Balanced Setup

Topology PortZ

Topology 'BAL-BAL

i
i)

Balanced Port VNA (+)Port VNA (-)Port True Mode
1 BAL Port 1 ] pSn 2 O
2 BAL Port 3 Port 4 O
3 Unused = = (|
4 Unused = = O

Find us at www .keysight.com
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4.3 Calibration setup

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 VNA firmware.

4.3.1. ECal calibration on time domain

Full calibration is performed by using the 4-port ECal Module (i.e. N4433A) at the end of RF cables

connected to the VNA's test ports. The effect of the fixture is removed by de-embedding the fixture traces

with S-parameter Touchstone files.

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

1. Press Channel Next to
2. Click Setup tab.

select Channel 1.

3. Click ECal to launch the TDR Setup Wizard.

or (U5 (SR e JLSR.] (RSl MEE]Y] Y]
Setup Basic More Functions Average
Setup DUT Topelogy | Differential 2-Port R Deskew Ref 7
TORTDT | Wizard | stimamol  EXEVNNEEEN . | Dielectric const
DUT Length Auto Velocity Factor
Eye/Mask Preset (Cable Length = 0s) ECal Source Power

4. Connect the VNA ports (port 1 to 4) to the ECal module with RF cables.
5. Click Calibrate to perform ECal Calibration.

TDR Setup Wizard

Full Calibration (ECal)

(ECal) module.

2. Press Calibrate button.

ECal

Calibrate using Electronic Calibration

1. Connect ECal module to cables

Close

6. Click Next > to proceed

7. Click Finish to complete the ECal.

Find us at www .keysight.com
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4.3.2 De-embedding on time domain

1.

Click Adv Waveform tab > De-embedding to launch Advanced Waveform wizard.

Trace Auto Stop Data Marker Marker . .
R Fill
TOR 1 ‘I Scale 'I un I single | Mem 'I 1 'I Search ‘I n m. X
Setup Basic I _ — More Functions Average Adv Waveform Hot TDR

DUTT erential 2-Port ~ Des|

TDR/TDT Wizard stim. Ampl.
i
Eye/Mask (Cable Length = Os) ECal ——

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.

Load the USB Type-C and Legacy USB’s 2X THRU de-embedding Touchstone file based on your
port topology:

Select Port1/2 > Load “USB Type-C 2X THRU' file.

Select Port3/4 > Load “Legacy USB 2X THRU’ file.

Note: De-embedding file will be provided by test fixture vendor based on your purchase.

Enable the de-embedding function and Click OK.

Advanced Waveform ? *

- - R N S
Jitter Emphaziz D U I Equalization
. . o o —

A O viw

- i Select De—embedding File

De—embedding Click De-embedding box to set a file

O Port1 O FPort2 O Port3 O Fortd
Enable

._ (O Diff Port1 @) Diff Port2
Enable
| e
Show Eyve Ok

Note: For more details about the de-embedding function, refer to the VNA help below.

http://ena.support.keysight.com/e5080/manuals/webhelp/eng/index.htm#S3_ Cals/Fixturing.htm#dee
mbed

4.3.3. ECal calibration on frequency domain

ECal calibration and de-embedding for frequency-domain measurements are performed by the VNA
firmware.

1.

Press Channel Next to select Channel 2.

2. Connect the VNA ports (Port 1 to 4) to the ECal module with RF cables.
3. Press Cal > Main > Other ECal > Ecal... > select 4-Port ECal and click Next to proceed Ecal.

Find us at www.keysight.com


http://ena.support.keysight.com/e5080/manuals/webhelp/eng/index.htm#S3_Cals/Fixturing.htm#deembed
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Select Calibration Ports and ECal Module

a
2PortECal

1PortECal

|:| Show Advanced Settings (Orientation & Thru Cal)

4 Port ECal Configuration

1 Selected Cal Kit: NOT FOUND
2 Serial No.:
Characterization:  Factory
3
4 View/Select ECal Module

D Calibrate source and receiver power

< Back Cancel

Help

4.3.4. De-embedding on frequency domain

1. Press Cal > Fixtures > Fixture Setup > 2-port DeEmbed...and check on Enable De-embedding

(all ports) to de-embed fixture trace.

2. Select User S2P File and specify a 2-port de-embedding file (*.s2p).

Note: De-embedding file will be provided by test fixture vendor based on your purchase.

Select Port-1/2 > User Defined (S2P File) > Load “USB Type-C 2X THRU” file.
Select Port-3/4 > User Defined (S2P File) > Load “Legacy USB 2X THRU file.

3. Close and proceed.

2 Port De-embedding
Enable De-embedding (all ports) I []1Enable Extrapolation
Select De-embedding
Port 1 > |User Defined (S2P File) V| (] Reverse adapter ports
User S2P <None Selected>
File...
VNA Network 1
1 1 2 DUT
Min Frequency Max Frequency
Port Range: 0.009 MHz 20. GHz
S2P Range: not available not available

Note: Other method like Automatic Fixture Removal (AFR) is also applicable. Refer more to VNA

help:

http://ena.support.keysight.com/e5080/manuals/webhelp/eng/s3_cals/auto_fixture _removal.htm#Over

view

Find us at www .keysight.com
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Note: For more details about the de-embedding function, refer to the VNA help below.

2-port de-embedding -

http://ena.support.keysight.com/e5080/manuals/webhelp/eng/index.htm#S3_ Cals/Fixturing.htm#dee

mbed

4.3.5. Adjustment of effective rise time

After performing the calibration, the effective rise time entering the USB connector pins should adjusted

for the specification in time domain measurements.

1. Press Channel Next to select Channel 1.

2. Double click to maximize the selected trace in the screen.
3. Open TDR/TDT tab. Select the trace of interest.

4. Confirm effective rise time for each trace.

Test Parameters Target Rise Time

Tr1&5 D+/D- Differential Impedance 20 -80 %
Tr4 D+/D- Propagation Delay 20 -80 %
Tr3&7 D+/D- Intra-Pair Skew 20 -80 %

Tr286 [Raw Cable] Characteristic Impedance 10 - 90 %

Tr15& 16  [Mated Connector] Differential Impedance 20 - 80 %

400 ps
400 ps
400 ps

200 ps

40 ps

Find us at www .keysight.com

Page 15


http://ena.support.keysight.com/e5080/manuals/webhelp/eng/index.htm#S3_Cals/Fixturing.htm#deembed
http://ena.support.keysight.com/e5080/manuals/webhelp/eng/index.htm#S3_Cals/Fixturing.htm#deembed

9 Measurement and Data Analysis

The connections for Type-C to Legacy adapter assembly, raw cable and mated connector are assumed
as follows (Note: TF stands for Test Fixture). For adapter assembly frequency domain measurements, the
standard compliance tool is used for the pass/fail judgment. The manual measurement procedures for
raw cable, mated connector, and several test items of adapter assembly using the Enhanced Option TDR
are also supported with the limit lines.

1. Connect USB test fixtures to the test port cables according to tables below. Unused terminals should be
terminated with 50-ohm terminators.

2. Press Channel Next key on the instrument front panel to select Channel 1.

3. Click Stop Single for Time Domain measurements.

4. Press Trigger > Single for Frequency Domain measurements.

Type-C to legacy adapter assembly connection

Type-C (Receptacle) Type-C (Plug) gﬁnﬁ‘lg /(l\:l,'lfl;o) Type-?éiﬂi:::ézl)Mini-B
D+/D- =) D+/D-
Tx1+/Tx1- s Rx+/Rx-
Rx1+/Rx1- s Tx+/Tx-
Tx2+/Tx2- n/a n/a
Rx2+/Rx2- n/a n/a

Raw cable connection

TF1 Raw Cable TF2

D+/D- o D+/D-
Tx1+/Tx1- o Tx1+/Tx1-
Rx1+/Rx1- o Rx1+/Rx1-
Tx2+/Tx2- n/a Tx2+/Tx2-
Rx2+/Rx2- n/a Rx2+/Rx2-

Mated connector connection

Type-C (Receptacle) Type-C (Plug)
D+/D- PN D+/D-
Tx1+/Tx1- o Tx1+/Tx1-
Rx1+/Rx1- o Rx1+/Rx1-
Tx2+/Tx2- o Tx2+/Tx2-
Rx2+/Rx2- o Rx2+/Rx2-



5.1 D+/D- differential impedance

Multiple reflections from impedance mismatches cause noise at the receiver. Therefore, the impedance
profile provides an indication of multiple reflection induced noise. This test ensures that the signal
conductors of the USB Type-C connectors have the proper impedance.

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

VNA Port# Portd | Pot2 _______ Portd | Portd |
Test Fixtures TF1 D+ TF1 D- TF2 D+ TF2 D-

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

Press Channel Max to maximize Channel 1 on the screen.

Select Trace 1 (Tdd11).

Double-click the Trace to maximize the selected trace on the screen.

Click Stop Single.

Confirm the measured impedance is within the limit shown below. Otherwise, it will show Fail.
Select Trace 5 (Tdd22) and repeat Step 5-6 for the far end of the DUT.

DUT Type

NooakwN

Type-C to Type-C passive cable assembly 105 Q 75 Q
Type-C to legacy cable assembly 105 Q 75 Q
Type-C to legacy adapter assembly 105 Q 75Q

Note: The measurement should be evaluated using a 400ps (20%-80%) rise time.

5.2 D+/D- intra-pair 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 VNA ports (port 1 to port 4) to the test fixture ports with RF cables.

VNA Porti# _ Portt | Port2 | Port3 | Portd |
Test Fixtures TF1 D+ TF1 D- TF2 D+ TF2 D-

Press Double-click on the instrument front panel to enlarge the trace.

Press Channel Next to select Channel 1.

Select Trace 3 (T31).

Click Stop Single

Read the Delta Time and confirm the measured value is within the limit shown below. Otherwise, Fail.

DUT Type Test Limit

Type-C to Type-C passive cable assembly
Type-C to legacy cable assembly

Type-C to legacy adapter assembly If Delta Time < 20 psec: Pass, else: Fail

o0k wN

If Delta Time < 100 psec: Pass, else: Fail

Note: The measurement should be evaluated using a 400ps (20%-80%) rise time.
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T31 Volt 50.00mV/ 100mV

615.000 ps 427 W
0.00
Dist (Trans)

Delta Time (Tr 3):
10.357 ps |
0.00
Dist (Trans) 311 mm

5.3 D+/D- pair attenuation/differential insertion loss

This test ensures the D+/D- pair of a cable assembly can provide adequate signal strength to the receiver
in order to maintain a low error rate.

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

Test Fixtures TF1 D+ TF1 D- TF2 D+ TF2 D-
. Press Channel Next to select Channel 2.
. Select Trace 11 (Sdd21).
. Press Double-click on the instrument front panel to enlarge the trace.
. Press Trigger > Single.
. Run and confirm the measured values is within the limit shown below. Otherwise, it will show Fail.

DUT Type Start Frequency End Frequency | Start Limit | End Limit

o OB WD

Type-C to Type-C passive cable 50 MHz 100 MHz -1.02dB  -1.43dB
assembly
100 MHz 200 MHz 143dB  -2.40dB
Type-C to | bl bl
ype-L 1o legacy cable assembly 200 MHz 400 MHz 240dB  -4.35dB
Type-C to legacy adapter assembly 59 y; 400 MHz 0.70dB  -0.70 dB

5.4 Channel metrics (ILfitatNg, IMR, IXT, IRL, differential-to-common-mode conversion)

The test results of channel metrics will check with a standard tool (InterPar.exe) provided by USB-IF.
The USB Type-C compliance tool may be down-loaded from the following link:
https://compliance.usb.org/files/IntePar_1p6.zip (Released 3-Jan-2021)

Fifteen 4-port Touchstone files(*.s4p) will measure and save by the VNA firmware, and then imported by
the compliance tool to conduct cable assembly compliance test.

Note: Trace 11 is allocated for the measurements though, other traces can be used to check the
measurement results with the limit line and the pass/fail judgment as described in Note below

Note: Tum off the Port Z conversion in order to perform the measurements based on 50-ohm port
impedance setting which required by the standard compliance tool.


https://compliance.usb.org/files/IntePar_1p6.zip

Type-C Side Type-C Side or Legacy Side
Rx1+ (Rx2+)

Rx1-th2% }2 Tx (R)
4

Txt+ (Tx2+)

10
o |6 D+/D- (R)

1. Connect the VNA ports (port 1 to 4) to the test fixture ports with RF cables.
2. Select Cal > Fixtures > Fixture Setup > Port Z... uncheck “Enable Port Z Conversion (all ports)” to
turn OFF Port Z conversion.

Port Z Conversion X
Check/Uncheck to turn-on/off

] Enable Port Z Conversion (all ports)

Port1 v R:[425000hms | jX: [0.000 ohms

Cose || Help

3. Press Channel Next to select Channel 2.

4. The same connection can use for below measurement for Pass/Fail testing. Select the desired trace
as described to check the limit line and the pass/fail judgment. Press Double-click on the instrument
front panel to enlarge the trace.

5.3 D+/D- Pair Attenuation (Trace 11)

5.5: Differential-to-Common-Mode Conversion (Trace 10)
5.15: Differential Insertion Loss (Trace 21)

5.16: Differential Retun Loss (Trace 22)

e 5.17: Differential NEXT between SS Signal Pair (Trace 23)
e 5.18: Differential NEXT and FEXT between D+/D- Pair and SS Signal Pairs (Trace 24)
5. Press Trigger > Single.
6. Press Save Recall > Save Other > Save Data...> Filename.s4p to save the measured Touchstone
file (*.s4p). Select format “Real/Imaginary”.
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7. Connect the VNA ports with test fixture ports shown below and repeat step 3 to step 6 to save all
necessary Touchstone files (*.s4p) for VNA.

Test Path Name

Tx(L),

Tx(R) [1,2,3,4]

Rx(L), Rx(R) [5,6,7,8]

D+/D-(L), D+/D-(R) [9,10,11,12]
Tx(L),

Rx(L) [1,3,5,7]

Tx(R), Rx(R) [2,4,6,8]

Tx(L), D+/D-(L) [1,3,9,11]
Rx(L), D+/D-(L) [5,7,9,11]
Tx(R), D+/D-(R) [2,4,10,12]
Rx(R), D+/D~(R) [6,8,10,12]
Tx(L),

Rx(R)[1,3,6,8]

Tx(R), Rx(L) [2,4,5,7]

Tx(R), D+/D-(L) [2,4,9,11]
Rx(R), D+/D-(L) [6,8,9,11]
Tx(L), D+/D-(R) [1,3,10,12]
Rx(L), D+/D-(R) [5,7,10,12]

8. Open the Excel spreadsheet [High_Config_4ports_[1324].xIsx and modify “Cable Type”to 7 (Type C
to Legacy Adapter) and S-parameter Path and Name to match them with fifteen 4 port Touchstone

R L R L

Tr-10/
21/22
Tr-10/
21/22
Tr-11
Tr-23
Tr-23
Tr-24
Tr-24
Tr-24
Tr-24
N/A
N/A
Tr-24
Tr-24
Tr-24
Tr-24

TF1 Tx1+  TF1 Tx1-
TF1 Rx1+ TF1 Rx1-
TF1 D+ TF1 D-
TF1 Tx1+  TF1 Tx1-
TF2 Rx1+ TF2 Rx1-
TF1 Tx1+  TF1 Tx1-
TF1 Rx1+ TF1 Rx1-
TF2 Rx+ TF2 Rx-
TF2 Tx+ TF2 Tx-
TF1 Tx1+  TF1 Tx1-
TF2 Rx+ TF2 Rx-
TF2 Rx+ TF2 Rx-
TF2 Tx+ TF2 Tx-
TF1 Tx1+  TF1 Tx1-
TF1 Rx1+ TF1 Rx1-

TF2 Rx+

TF2 Tx+

TF2 D+

TF1 Rx1+
TF2 Tx1+
TF1 D+
TF1 D+
TF2 D+
TF2 D+
TF2 Tx+
TF1 Rx1+
TF1 D+
TF1 D+
TF2 D+
TF2 D+

TF2 Rx-

TF2 Tx-

TF2 D-

TF1 Rx1-
TF2 Tx1-
TF1 D-
TF1 D-
TF2 D-
TF2 D-
TF2 Tx-
TF1 Rx1-
TF1 D-
TF1 D-
TF2 D-
TF2 D-

files (*.s4p) you measured . Do not change “Number of VNA Ports” and “Port Arrangement”.
9. Launch the USB.org compliance test tool and load the excel spreadsheet

“[High_Speed] Config_4ports [1324].xIsx” by clicking “Load Config Spreadsheet’. Click Import to

import fifteen 4 port Touchstone files (*.s4p), then click Check Compliance for pass/fail judgment.

| IntePar

[— Select Cable Type and VNA Type

ToolCo... v

Select Cable Type.

[J 12-Port WA

2 | 1. Type-C to Type-C, Gen 2 (High Speed)

[ &-Port via.

3 |Ex] 4-Port wia

— LoadiShow

S-Parsmeler Fie Hame

13> | | \Exampl\C2C_HSWNT_TK(L)_Tx(R).540
2o» || \Exampl\C2C_HSWN2_Rxil)_Rx(R)sdp
3> | |\ExampliC2C_HSIN3_DD(L) DD(R) s4p

45> || \Example\C2C_HSWNA_Tx(L)_RxiL)s4p

S | |\ExamplC2C_HSINS_Taif)_fxiR)sdp

(=3 NExamplelC2C_HSING_TxiL)_DO(L). s4p

Tax || \Example\C2C_HSWNT_RxiL)_DD(L)sdp

Fort Definition

mz3a)

n234]

nzsae)

1234]

1z34)

[mz34]

234]

Raw S-Parameters
HS_Tx(R)_Rox(R)

fmin. 10 MHz e

ML v

Select Spec tems to Plot

(SS200_FEXT: SuperSpeedio Do-FEXT =

10 MHz

CJranon

[ Zeomon

S§820+/D- FEXT, dB

Yun LingXang Li, el Carporation

B> \Example\C2C_HS\NG_Tx{R)_DD(R).s4p nMz3a4) 6
8> | \ExamplelC2C_HS\NS_Rx(R)_DD(R).s%p nzaa) o250 g8 38 Vaige " (e s Baes/Fall
10»» | | Example\C2C_HSINI0_Tx(L)_Tx(R).s4p nzsa) ILfit@5.0GHz, dB 5.7 -6 Pas
ILft@10.06Hz, dB 89 1 Pass
Ma= | \Example\C2C_HSWNI1_Tx(R)_Tx(L) s4p 234 IMR, dB 40 366 Pas
— IRL, dB 205 194 Pass
12 | | \ExampleC2C_HSINI2_Tx(R)_DD(L) sdp 1234) INEXT, dB 425 40 Pass
IFEXT, dB 456 40 Pass
135 | | \Exampie\C2C_HSINE3_Rx(R)_DD(L)s4p 11z34] SCO12/5C021, dB 27 20 Pass
+/D- E K] P
1602 | |VEXampRIC2C_HSIN14_TX(L)_OOR) 549 234) ::ﬁl:};mﬁ:i ::: i sg F::
15e» | |\ExampieC2C_HSWNIS_Rx(L)_DO(R).s4p (1234] D+/D- IL@200MHz, dB -1.09 24 Pass
D+/D- IL@400MHz, dB 174 4.35 Pass
USB Type-C Cable Assembly Complance Tool S ST
R o] e ] = s e v |
4 m 3 Check FUlLS TD = ‘ ‘
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10. After completed the measurement, Press Cal > Fixtures > Fixture Setup > Port Z... check “Enable
Port Z Conversion (all ports)” to turn ON Port Z conversion as default setting.

5.5 Differential-to-common-mode conversion
The main purpose of this requirement is to limit the cable assembly EMI emission.

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

NA Porté

Test Fixtures TF1 Tx1+ TF1 Tx1- TF2 Rx+ TF2 Rx-

2. Select Trace 10 (Scd21).

Press Trigger > Single. Press Double-click on the instrument front panel to enlarge the trace.

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.

DUT Type Start Frequency | End Frequency | Start Limit End Limit

Type-C to Type-C passive cable

w

assembly 100 MHz 10 GHz -17.00 dB -17.00 dB
Type-C to legacy cable assembly 100 MHz 10 GHz -20.00 dB -20.00 dB
Type-C to legacy adapter 100 MHz 7.5 GHz 15.00dB  -15.00 dB
assembly

5. Repeat the same operation of step 3 to step 4 for all the combinations below to confirm the measured
differential-to-common-mode conversion is within the specification.

NA Porté port 4
Test Fixtures TF1 Rx1+ TF1 Rx1- TF2 Tx+ TF2 Tx-

5.6 Cable shielding effectiveness

Shielding Effectiveness is checked with a standard compliance tool (IntePar.exe) provided by USB IF
after the measurements have made using a shielding effectiveness test fixture. Download the tool from
USB-IF link: https://compliance.usb.org/ffiles/IntePar_1p6.zip (Released 3-Jan-2021)

4 port Touchstone files (*.s4p) is measured and saved by the VNA firmware, and then imported by the
compliance tool to conduct cable assembly compliance tests. The manual measurement procedure using
the ENA Option TDR is also supported with the limit lines.

Note: The Port Z conversion is turned off, so the measurements are performed based on 50-ohm port
impedance setting required by the standard tool.

1. Connect the VNA ports (port 1 to 3) to the test fixture ports with RF cables.
VNA Port# Port 1 (SE) Port 2 (Bal+) Port 3 (Bal-)
Test Fixtures Tx1+ Tx1-

2. Press Meas > Balanced > Topology > SE-BAL
3. In the setup table, select Balanced Port > 1 SE = Port 1 (VNA+).
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4. In the setup table, select Balanced port > 2 BAL = Port 2 (VNA+) & Port 3 (VNA-) as shown below.

Balanced Setup

Topology Port Z

Topology SE-BAL ~

Balanced Port VNA (+)Port VNA (-)Port True Mode

1SE Port 1 - O
2 BAL Port 2 Port 3 :

3 Unused = =

4 Unused - - Il

5. Select Cal > Fixtures > Fixture Setup > Port Z... uncheck “Enable Port Z Conversion (all ports)” to
turn OFF Port Z conversion.

Port Z Conversion X
Check/Uncheck to turn-on/off

Enable Port Z Conversion (all ports)l

Port1 v R:[42.500 ohms iX: [ 0.000 ohms

Close Help

6. Click Adv Waveform tab > De-embedding and turn off De Embedding.

Advanced Waveform ? X

Differential A
+ e e+ +
itter Emphasis Equalization
X I — = X

T

- i Select De—embedding Fils
De~embedding Click De—embedding box ta set a file o o o o
Port1 Port2 Port3 Portd

[] Enable
R E Differential 31 2 34 @ DiftPort1 O Diff Port2
FE‘EE_\
Y 42 2

Press Trace Next to select Trace 13 (Sds21)
Press Trigger > Single.
Press Trace Next to select Trace 14 (Scs21)
. Press Meas > Balanced > Other > Scs21
. Press Trigger > Single

Load

= o © ®© N

_
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12. Confirm the measured Sds21/Scs21 is within the limits shown below.

Differential model (Sds21)

Type-C to Type-C passive cable 10.0 MHz 1.6 GHz -55.0 dB -55.0 dB
assembly
1.6 GHz 4.0 GHz -50.0 dB -50.0 dB
5.0 GHz 6.0 GHz -50.0 dB -50.0 dB
Type-C to legacy cable assembly ~ 10.0 MHz 1.6 GHz -49.0 dB -49.0 dB
1.6 GHz 4.0 GHz -44.0 dB -44.0 dB
5.0 GHz 6.0 GHz -44.0 dB -44.0 dB
Type-C to legacy adapter 10.0 MHz 1.6 GHz -44.0 dB -44.0 dB
assembly 1.6 GHz 4.0 GHz -39.0 dB -39.0 dB
5.0 GHz 6.0 GHz -39.0 dB -39.0 dB

Common model (Scs21)

Type-C to Type-C passive cable 10 g MHZ 1.6 GHz -40.0 dB -40.0 dB
assembly
1.6 GHz 4.0 GHz -35.0 dB -35.0 dB
5.0 GHz 6.0 GHz -35.0dB -35.0dB
Type-C to legacy cable assembly ~ 10.0 MHz 1.6 GHz -34.0dB -34.0dB
1.6 GHz 4.0 GHz -29.0 dB -29.0dB
5.0 GHz 6.0 GHz -29.0dB -29.0dB
Type-C to legacy adapter 10.0 MHz 1.6 GHz -24.0 dB -24.0 dB
assembly 1.6 GHz 4.0 GHz -24.0 dB -24.0 dB
5.0 GHz 6.0 GHz -24.0 dB -24.0 dB

13. Press Save Recall > Save Other > Save Data...> Filename [1-2-3-4 ].s4p to save the measured
Touchstone file (*.s4p). Select format “Real/Imaginary”.

14. 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.

VNA Port# Port 1 (SE) Port 2 (Bal+) Port 3 (Bal-)
Test Fixtures Rx1+ Rx1-

15. Launch compliance tool and select “9. Shielding Effectiveness (Type-C to Legacy)” for “Select
Cable Type”, check “4-Port VNA”. Load 4 port Touchstone file (*.s4p) by clicking “1>>", click “Import”
to import 4-port Touchstone file (*.s4p), then click “Check Compliance” for pass/fail judgment.
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- X
Raw S-Parameters Select Spac hems to Piot
C2¢_RF| Exampie v|1.1 ~ Differental couping v
— Select Cable Type and VHA Type ;
fmin: 10 MKz fenax 20 GHz fstep 10 MHZ Oranon O zoomon
Select Cabls Typs [ 12-Port WA
2 | 8. Shiekding Effectiveness (Type-C to Type-C) o| Oarorwia
3| & eporvma
-30
how S-Parameters Fie N .
S-Parameter Fiie Name Port Defiton = 40

g
1> | ExampRIC2C_RFNCZC_RFLExmole 589 UEEE] =
3

3 -
2
E
i
2

- S
5]

(= [ Margin Pass/Fail
Differentisl Cougling 3.408 Pass
Common Mode Coupling 5.708 Pass

USB Type-C Cable Assembly Complance Tool

Check Partial LS TD
Rev 15, Ju'{- 2017 4| pont E B Check Compiance: Save ExampE\C2C_RFIreSURS\CZLegacy_RFI_VendorName_Samples Help B
i

Check FUILS TD

16. Press Meas > Balanced> Topology > BAL-BAL to reset the setting.

17. In the setup table, select Balanced Port > 1 BAL = Port 1 (VNA+) & Port 2 (VNA-)

18. In the setup table, select Balanced port > 2 BAL = Port 3 (VNA+) & Port 4 (VNA-) as shown below
19. Press Analysis > Fixture Simulator > De Embedding to turn on De Embedding.

Balanced Setup

Topology Port Z

Topology 'BAL-BAL w

Balanced Port VNA (+)Port VNA (-)Port True Mode

1BAL Port 1 Port 2 O
2 BAL Port 3 Port 4 O
3 Unused - - O
4 Unused - - O

20. After completed the measurement, Press Cal > Fixtures > Fixture Setup > Port Z... check “Enable
Port Z Conversion (all ports)” to turn ON Port Z conversion as default setting.
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Informative measurements

Informative electrical performance targets are provided for raw cables mated connectors and mated cable
assemblies. These targets are not part of the USB Type-C compliance requirements but provided for the
purpose of design guidelines and manufacturing control. For [Raw Cable] and [Mated Connector]
measurements, apply the appropriate calibration depending on the test fixture and also set the
appropriate port-Z conversion by pressing Channel Next to select Channel 2 frequency domain
measurements , then Cal > Fixtures > Fixture Setup > Port Z... Set Port Z Conversion (45-ohm for all
Port1 /2/3/4 Z0 Real for [Raw Cable] and 42.5-ohm for all Port1/2/3/4 Z0 Real for [Mated Connector].

5.6 [Raw cable] differential impedance (informative)

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

VNA Port

Test Fixtures A Side Tx1+ A Side Tx1- B Side Tx1+ B Side Tx1-

2. Press Channel Next to select Channel 1
3. Select Trace 2 (Tdd11).
4. Double-click the Trace to maximize the selected trace on the screen.
5. Click Stop Single.
6. Confirm the measured impedance is within the limit shown below. Otherwise, it will show Fail.
7. Select Trace 6 (Tdd22) and repeat Step 4-5 for far-end of the DUT.
Shielded Differential Pair (SDP) 95Q 850Q
Single-ended coaxial SS+ signal wires 48 Q 42 Q

Note: The impedance should be evaluated using a 200ps (10%-90%) rise time.

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

VNA Port

Test Fixtures A Side Rx1+ A Side Rx1- B Side Rx1+ B Side Rx1-

9. Repeat the same operation of step 3 to step 7 to confirm the measured impedance for Rx pair is
within the specification.

5.7. [Raw cable] intra-pair skew (informative)

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

VNA Port#

Test Fixtures A Side Tx1+ A Side Tx1- B Side Tx1+ B Side Tx1-
Press Double-click on the instrument front panel to enlarge the trace.
Select Trace 3 (T31).
Click Stop Single.

Read the Delta Time and confirm the measured value is within the limit shown below. Otherwise, Fail.
Test Limit

If Delta Time < 10 psec: Pass, else: Falil
Note: The measurement should be evaluated using a 200ps (10%-90%) rise time.

U R

Find us at www.keysight.com



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

VNA Port#
TestFixtures A Side Rx1+ A Side Rx1- B Side Rx1+ B Side Rx1-

7. Repeat the same operation of step 3 to step 5 to confirm the measured skew for Rx pair is within the
specification.

5.8 [Raw cable] differential insertion loss (informative)

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

VNA Port#

RF Connection A Side Tx1+ A Side Tx1- B Side Tx1+ B Side Tx1-

. Press Channel Next to select Channel 2.

. Select Trace 9 (Sdd21).

. Press Trigger > Single

. Run and confirm the measured value is within the limit shown below. Otherwise, it will show Fail.
Change and set the limit according to DUT type. (Refer Manual setup section on Defining limit line).

DUT Type Start Frequency End Frequency | Start Limit End Limit

a b~ WODN

grlii:[\/evdGl)Dair Construction 625 MHz 1.25 GHz 1.8dB 2.5dB
1.25 GHz 2.50 GHz 2.5dB -3.7dB
2.50 GHz 5.00 GHz -3.7dB -5.5dB
5.00 GHz 7.50 GHz -5.5dB -7.0dB
7.50 GHz 10.00GHz  -7.0dB -8.4dB
10.00 GHz 1250 GHz ~ -8.4dB -9.5dB
12.50 GHz 15.00 GHz  -9.5dB -11.0dB

Coaxial Construction (34 AWG) 625 MHz 1.25 GHz -1.8dB -2.8dB
1.25 GHz 2.50 GHz -2.8dB 4.2 dB
2.50 GHz 5.00 GHz -4.2dB -6.1dB
5.00 GHz 7.50 GHz -6.1dB 7.6 dB
7.50 GHz 10.00GHz  -7.6dB -8.8dB
10.00 GHz 1250 GHz  -8.8dB 9.9dB
12.50 GHz 15.00GHz  -9.9dB -12.1dB

Note: The limit is based on 34 AWG conductor size. Change and set the test limit based on DUT
type limit below (34AWG/32AWG/30AWG/28AWG) as stated in USB Type-C CTS.
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Table 3-21 Differential Insertion Loss Examples for

TX/RX with Twisted Pair

Construction
Frequency 34AWG 3ZAWG 30AWG 28AWG
0.625 GHz -1.8dB/m -1.4 dB/m -1.2 dB/m -1.0 dB/m
1.25 GHz -2.5dB/m -2.0dB/m -1.7 dB/m -1.4dB/m
2.50 GHz -3.7 dB/m -2.9 dB/m -2.5 dB/m -2.1dB/m
5.00 GHz -5.5dB/m -4.5 dB/m -3.9 dB/m -3.1dB/m
7.50 GHz -7.0dB/m -5.9 dB/m -5.0 dB/m -4.1 dB/m
10.00 GHz -8.4dE/m -7.2dB/m -6.1 dB/m -4.8dB/m
12.50 GHz -9.5 dB/m -8.2 dB/m -7.3dB/m -5.5dB/m
15.00 GHz -11.0 dB/m -9.5 dB/m -8.7 dB/m -6.5 dB/m

Table 3-22 Differential Insertion Loss Examples for USB TX/RX with Coaxial

Construction

Frequency 34AWG 3ZAWG 30AWG 2B8AWG
0.625 GHz -1.8 dB/m -1.5 dB/m -1.2 dB/m -1.0 dB/m
1.25 GHz -2.8dB/m -2.2dB/m -1.8 dB/m -1.3 dB/m
2.50 GHz -4.2 dB/m -3.4dB/m -2.7dB/m -1.9 dB/m
5.00 GHz -6.1 dB/m -4.9 dB/m -4.0 dB/m -3.1dB/m
7.50 GHz -7.6 dB/m -6.5 dB/m -5.2dB/m -4.2 dB/m
10.0 GHz -8.8 dB/m -7.6 dB/m -6.1 dB/m -4.9 dB/m
12.5 GHz -9.9 dB/m -8.6 dB/m -7.1dB/m -5.7 dB/m
15.0 GHz -12.1 dB/m -10.9 dB/m -9.0 dB/m -6.5 dB/m

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

RF Connection A Side Rx1+ A Side Rx1- B Side Rx1+ B Side Rx1-

7. Repeat the same operation of step 3 to step 5 to confirm the measured insertion loss is within the
specification.

5.9 [Mated connector] differential impedance (informative)

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

TF1 Tx1+ TF1 Tx1- TF2 Tx1+ TF2 Tx1-

2. Press Channel Next to select Channel 1

3. Select Trace 15 (Tdd11). Change and set the limit according to table below (Refer Manual setup
section on Defining limit line).

4. Double-click the Trace to maximize the selected trace on the screen.

5. Click Stop Single.

6. Confirm the measured impedance is within the limit shown below. Otherwise, it will show Fail.

Test Fixtures



7. Select Trace 16 (Tdd22). Repeat Step 4-5 for far-end of the DUT.

DUT Type
Mated connector —
USB 3.2 Gen2 and USB4 Gen2 940 760

Note: The impedance should be evaluated using a 40ps (20%-80%) rise time.

8. Repeat the same operation of step 3 to step 7 to confirm the measured impedance for following
combinations are within the specification.

(WaPoi¥ —Tpo1 —TPot2 Pl Pt |
Test Fixtures TF1 Rx1+ TF1 Rx1- TF2 Rx1+ TF2 Rx1-

TF1 Tx2+ TF1 Tx2- TF2 Tx2+ TF2 Tx2-

TF1 Rx2+ TF1 Rx2- TF2 Rx2+ TF2 Rx2-

5.10 [Mated connector] differential insertion loss (informative)

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

VNA Port# IECES I 1222 oI -

Test Fixtures TF1 Tx1+ TF1 Tx1- TF2 Tx1+ TF2 Tx1-

6 Press Channel Next to select Channel 2.

7 Select Trace 12 (Sdd21).

8 Press Trigger > Single

9 Run and confirm the measured value is within the limit shown below. Otherwise, it will show Fail.

100 MHz 2.50 GHz 0.6 dB 0.6 dB
2.50 GHz 5.00 GHz 0.6 dB 0.8 dB
5.00 GHz 10.00 GHz 0.8 dB 1.0dB
10.00 GHz 12.50 GHz 1.0 dB -1.25dB
12,50 GHz 15.00 GHz 1.25dB -1.50 dB

10 Connect the VNA ports (port 1 to 4) to the test fixture ports with RF cables. Repeat the same operation
of step 3 to step 5 to confirm the measured values are within the specification.

VNA Port Pott P2 Pot3 ______Potd |

Test Fixtures TF1 Rx1+ TF1 Rx1- TF2 Rx1+ TF2 Rx1-
TF1 Tx2+ TF1 Tx2- TF2 Tx2+ TF2 Tx2-
TF1 Rx2+ TF1 Rx2- TF2 Rx2+ TF2 Rx2-

5.11 [Mated connector] differential return loss (informative)

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

VNA Port# IECES I 1222 oI -

Test Fixtures TF1 Tx1+ TF1 Tx1- TF2 Tx1+ TF2 Tx1-

2. Press Channel Next to select Channel 2.
3. Select Trace 17 (Sdd11).
4. Press Trigger > Single
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5. Run and confirm the measured value is within the limit shown below. Otherwise, it will show Fail.

100 MHz 5 GHz 20 dB -20 dB
5 GHz 10 GHz 20 dB 13 dB
10 GHz 15 GHz 13 dB 6 dB

6. Connect the VNA ports (port 1 to 4) to the test fixture ports with RF cables. Repeat the same operation
of step 3 to step 5 to confirm the measured values are within the specification.

WAPorth ———Porti ———TPor2 ——— TPotd —Potd

Test Fixtures TF1 Rx1+ TF1 Rx1- TF2 Rx1+ TF2 Rx1-
TF1 Tx2+ TF1 Tx2- TF2 Tx2+ TF2 Tx2-
TF1 Rx2+ TF1 Rx2- TF2 Rx2+ TF2 Rx2-

5.12 [Mated connector] differential NEXT & FEXT between SS signal pairs (informative)

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

WNAPortf | Porti _ |Pot2 ___ |Potd ____ Potd |

Test Fixtures TF1 Tx1+ TF1 Tx1- TF1 Rx1+ TF1 Rx1-

2. Press Channel Next to select Channel 2.
3. Select Trace 18 (Sdd21).
4. Press Trigger > Single
5. Run and confirm the measured differential crosstalk is within limit below. Otherwise, it will show Fail.
Start Frequency End Frequency Start Limit End Limit
100 MHz 5 GHz -40 dB -40 dB
5 GHz 10 GHz -40 dB -36 dB
10 GHz 15 GHz -36 dB -30dB

6. Connect the VNA ports (port 1 to 4) to the test fixture ports with RF cables. Repeat the same
operation of step 3 to step 5 to confirm the measured value is within the specification.

VNA Port# Portt _JPot2 ______Port3 |

Test Fixtures TF1 Tx1+ TF1 Tx1- TF2 Rx1+ TF2 Rx1-
TF2 Tx1+ TF2 Tx1- TF2 Rx1+ TF2 Rx1-
TF2 Tx1+ TF2 Tx1- TF1 Rx1+ TF1 Rx1-
TF1 Tx2+ TF1 Tx2- TF1 Rx2+ TF1 Rx2-
TF1 Tx2+ TF1 Tx2- TF2 Rx2+ TF2 Rx2-
TF2 Tx2+ TF2 Tx2- TF2 Rx2+ TF2 Rx2-
TF2 Tx2+ TF2 Tx2- TF1 Rx2+ TF1 Rx2-

5.13 [Mated connector] differential NEXT and FEXT between D+/D pair and SS signal pairs
(informative)

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

VNA Port#

Test Fixture TF1 D+ TF1 D- TF1 Tx1+- TF1 Tx1-
2. Press Channel Next to select Channel 2.
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3. Select Trace 19 (Sdd21).

Press Trigger > Single

5. Run and confirm the measured differential crosstalk is less than or equal to -30dB up to 5GHz.
Otherwise, it will show Fail.

B

Start Frequency End Frequency Start Limit End Limit
100 MHz 5 GHz -40 dB -40 dB
5 GHz 7.5 GHz -40dB -36 dB

6. Repeat the same operation of step 3 to step 5 for all the following combinations to confirm the
measured crosstalk is within the specification.

VNA Port# IECES I 1252 oI - R

Test Fixtures TF1 D+ TF1 D- TF1 Rx1+ TF1 Rx1-
TF1 D+ TF1 D- TF2 Tx1+ TF2 Tx1-
TF1 D+ TF1 D- TF2 Rx1+ TF2 Rx1-
TF1 D+ TF1D- TF1 Tx2+ TF1 Tx2-
TF1 D+ TF1 D- TF1 Rx2+ TF1 Rx2-
TF1 D+ TF1 D- TF2 Tx2+ TF2 Tx2-
TF1 D+ TF1 D- TF2 Rx2+ TF2 Rx2-
TF2 D+ TF2 D- TF2 Tx1+ TF2 Tx1-
TF2 D+ TF2 D- TF2 Rx1+ TF2 Rx1-
TF2 D+ TF2 D- TF1 Tx1+ TF1 Tx1-
TF2 D+ TF2 D- TF1 Rx1+ TF1 Rx1-
TF2 D+ TF2 D- TF2 Tx2+ TF2 Tx2-
TF2 D+ TF2 D- TF2 Rx2+ TF2 Rx2-
TF2 D+ TF2 D- TF1 Tx2+ TF1 Tx2-
TF2 D+ TF2 D- TF1 Rx2+ TF1 Rx2-

5.14 [Mated connector] differential to common-mode conversion (informative)

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

R L R . N L

Test Fixtures TF1 Tx1+ TF1 Tx1- TF2 Tx1+ TF2 Tx1-

7. Press Channel Next to select Channel 2.

8. Select Trace 20 (Scd21).

9. Press Trigger > Single.

10. Run and confirm the measured value is within the limit shown below. Otherwise, it will show Fail.

100 MHz 2.5 GHz -30 dB -30 dB
2.5 GHz 7.5 GHz 25 dB -25dB
7.5 GHz 10 GHz 20 dB 20 dB
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11. Repeat the same operation of step 3 to step 5 to confirm the measured values are within the
specification.

WAPorth ——Port1 ———TPor2 ———TPotd —Potd

Test Fixtures TF1 Rx1+ TF1 Rx1- TF2 Rx1+ TF2 Rx1-
TF1 Tx2+ TF1 Tx2- TF2 Tx2+ TF2 Tx2-
TF1 Rx2+ TF1 Rx2- TF2 Rx2+ TF2 Rx2-

5.15 Differential Insertion Loss (Informative)

—_—

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

Waporh it P2 - hans —hote

Test Fixtures TF1 Tx1+ TF1 Tx1- TF2 Rx+ TF2 Rx-

2. Press Channel Next to select Channel 2.

3. Select Trace 21 (Sdd21).

4. Press Trigger > Single

5. Run and confirm the measured value is within the limit shown below. Otherwise, it will show Fail.
USB Type-C to Legacy 100 MHz 2.5 GHz 2.4 dB 2.4 dB

USB3.1 Std-A Adapter
2.5GHz 5.0 GHz -2.4dB -3.5dB

6. Connect the VNA ports (port 1 to 4) to the test fixture ports with RF cables. Repeat the same operation
of step 3 to step 5 to confirm the measured values are within the specification.

WAPorth ——Porti ———TPor2 ——— Thotd Pot4

Test Fixtures TF1 Rx1+ TF1 Rx1- TF2 Tx+ TF2 Tx-

5.16 Differential return loss (informative)

—_—

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

VNA Port# IECES I 12272 oI = R

Test Fixtures TF1 Tx1+ TF1 Tx1- TF2 Rx+ TF2 Rx-

. Press Channel Next to select Channel 2.

. Select Trace 22 (Sdd11).

. Press Trigger > Single

. Run and confirm the measured value is within the limit shown below. Otherwise, it will show Fail.

DUT Type Start Frequency End Frequency Start Limit End Limit

USB Type-C to Legacy 100 MHz 5.0 GHz -15dB -15dB
USB3.1 Std-A Adapter

6. Connect the VNA ports (port 1 to 4) to the test fixture ports with RF cables. Repeat the same operation
of step 3 to step 5 to confirm the measured values are within the specification.

WAPorth ———Porti ———TPor2 ——— Thotd Potd

Test Fixtures TF1 Rx1+ TF1 Rx1- TF2 Tx+ TF2 Tx-

a b WODN
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5.17 Differential NEXT between SS signal pairs (informative)

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

VNA Port#
Test Fixtures TF1 Tx1+ TF1 Tx1- TF1 Rx1+ TF1 Rx1-

2. Press Channel Next to select Channel 2.

3. Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 3 R: Impedance to
“42.5-ohm” for all Port-3 Z0 Real.

4. Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 4 R: Impedance to
“42.5-ohm” for all Port-4 Z0 Real.

5. Select Trace 23 (Sdd21).

Press Trigger > Single

7. Run and confirm the measured differential crosstalk is within limit below. Otherwise, it will show Fail.

DUT Type Start Frequency End Frequency Start Limit End Limit

USB Type-C to Legacy 100 MHz 2.5GHz -40 dB -40 dB
USB3.1 Std-A Adapter
2.5GHz 5.0 GHz -40 dB -34 dB
8. Connect the VNA ports (port 1 to 4) to the test fixture ports with RF cables.

N L N L N

Test Fixtures TF2 Tx+ TF2 Tx- TF2 Rx+ TF2 Rx-

9. Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 1 R: Impedance to
“45-ohm” for all Port-1 Z0 Real.

10. Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 2 R: Impedance to
“45-ohm” for all Port-2 Z0 Real.

11. Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 3 R: Impedance to
“45-ohm” for all Port-3 Z0 Real.

o

12. Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 4 R: Impedance to
“45-ohm” for all Port-4 Z0 Real.

13. Press Trigger > Single and confirm the value is within the limit.

14. Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 1 R: Impedance to
“42.5-ohm” for all Port-1 Z0 Real.

15. Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 2 R: Impedance to
“42.5-ohm” for all Port-2 Z0 Real.

5.18 Differential NEXT and FEXT between D+/D- pair and SS signal pairs (informative)

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

VNA Port “Pot1 oz Poiy o4 |
Test Fixture TF1 D+ TF1 D- TF1 Tx1+ TF1 Tx1-

2. Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 3 R: Impedance to
“42.5-ohm” for all Port-3 Z0 Real.

3. Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 4 R: Impedance to
“42.5-ohm” for all Port-4 Z0 Real.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Press Channel Next to select Channel 2. Select Trace 24 (Sdd21).
Press Trigger > Single
Run and confirm the measured differential crosstalk is within limit below. Otherwise, it will show Fail.

DUT Type Start Frequency End Frequency Start Limit End Limit

USB Type-C to Legacy
USB3.1 Std-AAdapter 100 MHz 2.5GHz -30 dB -30 dB

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

WA ot

Test Fixtures TF1 D+ TF1 D- TF1 Rx1+ TF1 Rx1-
Repeat the same operation of step 5 to step 6 to confirm the measured crosstalk is within the
specification.

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

VNA Port
Test Fixture TF1 D+ TF1 D- TF2 Tx+ TF2 Tx-

Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 3 R: Impedance to
“45-ohm” for all Port-3 Z0 Real.

Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 4 R: Impedance to
“45-ohm” for all Port-4 Z0 Real.

Repeat the same operation of step 5 to step 6 to confirm the measured crosstalk is within the
specification.

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

VNA Pors
Test Fixture TF1 D+ TF1 D- TF2 Rx+ TF2 Rx-

Repeat the same operation of step 5 to step 6 to confirm the measured crosstalk is within the
specification.
Connect the VNA ports (port 1 to 4) to the test fixture ports with RF cables.

NA Port
Test Fixture TF2 D+ TF2 D- TF2 Tx+ TF2 Tx-

Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 1 R: Impedance to
“45-ohm” for all Port-1 Z0 Real.

Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 2 R: Impedance to
“45-ohm” for all Port-2 Z0 Real.

Repeat the same operation of step 5 to step 6 to confirm the measured crosstalk is within the
specification.

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

NA Port
Test Fixture TF2 D+ TF2 D- TF2 Rx+ TF2 Rx-

Repeat the same operation of step 5 to step 6 to confirm the measured crosstalk is within the
specification.
Connect the VNA ports (port 1 to 4) to the test fixture ports with RF cables.

LB Port 4
Test Fixture TF2 D+ TF2 D- TF1 Tx1+ TF1 Tx1-
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22.

23.

24.

25.

26.

27.

28.

29.

30.

6.
Th

Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 3 R: Impedance to
“42.5-ohm” for all Port-3 Z0 Real.

Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 4 R: Impedance to
“42.5-ohm” for all Port-4 Z0 Real.

Repeat the same operation of step 5 to step 6 to confirm the measured crosstalk is within the
specification.

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

WaPort# ——“Porii " poi2 ——Poi3 T poi4

Test Fixture TF2 D+ TF2 D- TF1 Rx1+ TF1 Rx1-
Repeat the same operation of step 5 to step 6 to confirm the measured crosstalk is within the
specification.

Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 1 R: Impedance
to “42.5-ohm” for all Port-1 Z0 Real.

Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 2 R: Impedance
to “42.5-ohm” for all Port-2 Z0 Real.

Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 3 R: Impedance
to “45-ohm” for all Port-3 Z0 Real.

Select Cal > Fixtures > Fixture Setup > Port Z...> Set Port Z Conversion > Port 4 R: Impedance
to “45-ohm” for all Port-4 Z0 Real.

Manual Setup

e procedures of manual setup for time domain and frequency domain measurements are introduced in

this section for reference. All the required testing parameters have been properly set and saved in the
respective standards testing state file (*.tdr).

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.

A OODN -

© 00 N O O

. Open Setup tab in the TDR software

. Click Preset to preset the instrument Click OK in a dialog box to continue.
. Set DUT Topology to “Differential 2 Port’ Click OK in a dialog box.

. Click Advanced Mode>> and click Yes to enter to Advanced mode.

[ = : = —
ror (v ] e | i ] ] ] = 1] 2]2
[ b Basic - More Functions Average Adv Waveform Hot TDR
— | cetup M Deskew Ref 2 [ e p—

i TORITDT Wizard _Stm Ampl. g pietectric const. | RN Config Config

| DUT Length Auto vetocity Factor [N
. Eye/Mask I Preset (Cable Length = 0s) ECal Source Powsr _ |

. Click Stop Single.

. Set DUT Length to “16 ns”.

. Open TDR/TDT tab.

. Click Trace Control tab.

. Clear Time, Marker, Rise Time & Scale check box under Coupling.
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Trace Auto Stop Data Marker Marker .
R Fil
TOR 4 'I Scale 'I o I single I Mem ‘I 1 Search e ‘I
Setup Horizontal Vertical Parameters Gating Trace Control I
| "\) < » Y rl) Y A Allocation Coupling ‘Active Trace Only
TDRITDT Mixed |:| Time I:‘ Scale! D Trace Annotation T"E'Deoaspeyﬁi"gs
AT I:‘ Marker D Marker Readout

Eye/Mask AlS [] Rise Time
Note:

6.2. D+/D- intra-pair skew

o

1
2
3
4.
5
6

Selecting Marker under Coupling will enable all the marker on other traces to be moved in same alignment.
Selecting Time under Coupling will enable all other traces using the same X axis (Time).

Selecting Rise Time under Coupling will enable all other traces using the sane rise time.

Selecting Scale under Coupling will enable all other traces using the sane scale.

. Select Trace 3.
. Open Parameters tab.
. Select “Time Domain” and “Single-Ended’ for Measure.
Select Formant to “Volt’.
. Select Rise Time to “20-80%” and input value to 400 ps (follow rise time setting in Table 4.1).
. Click T31. _
or (LRl e JlS2 ] Ep v] EUEIEES
Horizontal Vertical 2[ Parameters I Gating Trace Cortrol
g 0 n ‘[b i | y 'I A [ ™2 13 128 | Measurd [Tmme Do ~ [ snge-Ended v]
TDRITDT T21 T22 T23 T24 | Format 4[[vor v )
\3/-\‘:/ \:/ \‘q.ﬂ/ 6 T32 T33 T34 Stimilids %Jﬂtw = E g
EveMask Ry ECEEE ERTH BN = 42 hs [ wisernd [0 | [
. Open Trace Control tab.

File W

;

Garg 7 [ TG

Coupling

I:‘ Time I:‘ Scale D Trace Annotation

|:| Marker

[[] Rise Time

. Click Trace Settings Copy to launch trace copy dialog box.
| T | Auto Sto Data Marke Mark
LI U [ A R == LLJW v () (aaly]
Horizontal Vertical arameters
Setup
Allocation
TDR/TDT Mixed
_— AT
Eye/Mask AIS

Active TraceOnly 8
Trace Settings
Copy

[[] Marker Readout

9. Select Trace 3 in the From list.

10. Select Trace 7 in the To list.
11. Click Copy.
12. Click Close.
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Trace Settings Copy *
From: To:
Trace 1 Trace 1
Trace 2 Trace 2
Trace 3
Trace 4 Trace 4
Trace 5 Trace 5
Trace 5 Trace 6
Trace 7 == Copy =
Trace 8 Trace 8

13. Select Trace 7.

14. Open Parameters tab.

15. Click T42

16. Select Trace 3 (T31)

17. Click Marker Search and select A Time

18. Check A Time

19. Select Target (Stop) to Trace 7 and click OK

17
Ma;ker 'I

Trace Auto Stop Data +
TDR x v| e v| Run | Singie | S '| L 18
A Basic . More Functions | Trace (Starf) | Trace 3(T31) | | =Time |
Setu DUT Topology | Diferential 2-Port I
Setup opology e Deskew Ref. 2 Target(Stop) Trace7(T42) 19 | Position (%) 50

TDR/TDT Wizard stim. Ampl. 200 mV/ Gt Dielectric Const. ! |

' DUT Length Autor Velocity Factor ) Cancel )

| Eualfask Precat irahlalangth = Ao\ Efal I | 15510 0GOS 3

6.3 Crosstalk compensation

. Select Trace 3.

E

. Press Math > Analysis > Equation Editor...> Enter an equation “S31-S32”.
. Check Enabled to enable the equation on trace.

. Click Apply.

. Select Trace 7.

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

. Click Apply.

1
2
3
4
5. Click Close.
6
7
8
9
10. Click Close.
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Equation Editor X
Equation
|531-537) v
No known errors.

I Enable Equation I <- Backspace <- > Store Equation Delete Equation
Functions Trace Data Parameter
Basic ~| [Tr16 ~| 1512 ~ .
| | Tr2 513 g ( 789
acos( A st
admittance() Trd S21 * = ) 4 5 6
asin() Trb 522
atan() Tr6 523 - , _ 1 2 3
atan2() Tr7 524
conj() T8 S31
DDSQ v | |Tro - v = E Pl 0 . +-
[JUs=e Short Names [TFast Processing

Enable Matlab Import... Keyboard... OK Cancel Help

6.4 D+/D- pair propagation delay

. Select Trace 4.

. Open Parameters tab.

. Select “Time Domain” and “Differential’ for Measure.
. Select Formant to “Volft’.

. Click Tdd21.

. Input vertical scale (100 mV/div) and vertical position (200 mV).
. Press Search> Target> Target Value and enter 200 mV.

. Press Search> Target> Tracking> Target to turn on Tracking.

©O© 0 ~NO O b WN -

6.5 D+/D- differential impedance

. Select Trace 1 (Trace 2/Trace 15).

. Open Parameters tab.

. Select “Time Domain” and “Differential’ for Measure.
. Select Formant to “Impedance’.

. 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.

ror (Tl (A e (] G D ) ]
Parameters Gating 7

Horizontal WVertical

©O© 0O NO O~ WN -

Sety
P Mlocation  Coupling Active Trace Only 8
Mixed | [ Time [] Scale [ ] Trace Annotation | Trace Settings
TDR/ITDT : - Copy
AIT | ] Marker [[] Marker Readout
AllS [[] Rise Time

. Select Rise Time to “20-80%” and input value “400 ps” (follow raise time requirement by USB.org).

. Select Rise Time to “20-80%" and input value “400 ps” (follow raise time requirement by USB.org).
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10
11
12
13

14.

15
16

. Select Trace 1 (Trace 2/Trace 15).in the From list.
. Select Trace 5 (Trace 6/Trace 16) in the To list.

. Click Copy.

. Click Close.

Select Trace 5 (Trace 6/Trace 16).
. Open Parameter tab.

. Click Tdd22.

6.6 Common parameters setup for frequency-domain measurements

1. Press Channel Next to select Channel 2.

2. Select Sweep > Sweep Setup and key-in sweep properties as below:

7. Select Cal > Fixtures > Fixture Setup > Port Z... Select and check “Enable Port Z Conversion (all

e Set Start value to “10 MHz".
e Set Stop value to “20 GHz".

e Set Points and set to “1500”.
e Set IF Bandwidth to “1 kHZz".

Sweep Type Timing
Sweep Type
@ Linear Frequency
O Log Frequency
O Power Sweep
O CW Time
(O Segment Sweep

Phase Sweep

ports)” to tum ON Port Z conversion.

Sweep Properties

Start [10.000000 MHz  |2]
Stop
— [0.00 dBm E
Points (1500 =
IF Bandwidth | 1.0 kHz 2

8. Set Port impedance to “42.5-ohm” for all Port1/2/3/4 Z0 Real.
Note: 45-ohm for [Raw Cable] and 42.5-ohm for [Mated Connector].

Port Z Conversion

¥ Enable Port Z Conversion (all ports)

Port 1 + R: |42.500 ohms

| X:|0.000 ohms

Close

Help
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6.7 Defining limit line tables

1. Press Trace Next to select trace to set the limit line table.
2. Press Math> Analysis > Limit Table > to edit the limit table.

~_Type Begin Stimulus End Stimulus Begin Response End Response
1 \ Min v 100.0000 MHz 5.00000 GHz -35.0000 dB -35.0000 dB ;
2 Min |~ | 5.00000 GHz 7.50000 GHz -35.0000 dB -30.0000 dB |
3 Off v 0.000000 Hz 0.000000 Hz 0.000000 dB 0.000000 dB [

3. Press Math> Analysis > Limit... > to launch Limit Test Setup window.
4. Select to turn on “Limit Test ON” and “Limit Line ON”, optional to turn on “Sound ON Fail”.

Limit Test Setup X
Limit  Ripple Bandwidth
Limit Test Pass/Fail Position Limit Table

Limit Test ON x [7.00 Div Show Table
Limit Line ON Load Table
Y [ 0.00 Div ||

[ Sound ON Fail
Save Table

Global Pass/Fail
[ ] Global Pass/Fail ON

Policy: @ All Tests Must Pass

() All Measurements Must Pass
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