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Revision History

Revision Comments Date
1.0 First draft for E5080B series 15-November-2022
1.1 Updated test fixture information 10-February-2023
1.2 Updated impedance test diagram 25-June-2023
Updated tests based on DP v2.1a spec to replace DP40 with
1.3 DP54 to enable up to 4-lane UHBR13.5 support over a 2-m 11-June-2024

passive cable.

Reference documents

1. VESA DisplayPort v2.1a PHY Layer Compliance Test Specification (PHY CTS), Section 4.1;
Revision 8; June 2024.

2. VESA DisplayPort (DP) Standard; Version 2.0; June 2019.

VESA® DisplayPort® Interoperability Compliance Test Specification; Version 1.0; Jan-2012.

4. VESA DisplayPort Alt Mode on USB Type-C Standard (DisplayPort Alt Mode), Version 2.0, 12
March, 2020.

5. VESA DisplayPort Alt Mode on USB Type-C 2.1 Compliance Test Specification (DP Alt Mode on
USB Type-C 2.1 CTS), Revision 1.0, November 2022

w

Configuration Requirements

Description Test equipment Qty
Network analyzer Keysight Vector Network Analyzer: 1 ea.
- The minimum test frequency for DP v2.1 CTS required
20 GHz.

4-Port, 20GHz VNA:

» E5080B-4K0: 4-port test set, 9 kHz to 20 GHz or

* E5081A: 4-port test set, 10MHz to 20 GHz or

* P5024A/P5024B-400 Streamline USB/TBT Series VNA or
* M9804A-400 PXI Multiport VNA or

* N522xB PNA

Note: Ensure that VNA firmware revision is at least version
A.15.60.xx or above (Windows 10).

VNA software S9x011A/B Enhanced time-domain analysis with TDR 1 ea.
* Selection is based on the VNA platforms.
x=6 for ENA, x=7 for Streamline USB, x=5 for PXI, x=3 for

PNA family
DP80/DP54 compliance  Download Get_iPar tool from USB-IF: 1 ea.
tool https://compliance.usb.org/files/Ger_iPar_vOp91a_release.zip

(Released on 7-Dec-2020)

Download the latest Get_iPar config file from VESA
(https://groups.vesa.org/wg/PHY/document/folder/1890)
DP80 configuration file: GetIPAR DP80 Configuration File.zip
DP54 configuration file: DP54 Configuration File.zip
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DP8K compliance tool

Compliance Tool provided by VESA:
IntePar_DP Test tool (Rev.0, Released on Dec-2018)
https://groups.vesa.org/wg/PHY/document/11171

Matlab Software Matlab runtime library R2016a (9.0.1) and R2014b (8.4). 2 ea.
Software pre-requisite to run USB-IF compliance tool.
Free download from:
https://ch.mathworks.com/products/compiler/matlab-
runtime.html

Microsoft Excel 1 ea.

Software pre-requisite to run Get_iPar compliance tool.

Test Fixture

DP v2.1 official test fixture.

» Enh mDP receptable test fixture (DP80/DP54)

* Enh DP receptable test fixture (DP54)

» DP receptacle test fixture (DP8K or lower)

» Mini DP receptacle test fixture (DP8K or lower)

» USB4 Type-C receptacle test fixture (DP Alt Mode)

Note 1: Cable test fixtures (PCB Type) for testing DP2.1
Enhanced-DisplayPort, Enhanced-mDP are available for
purchase through LUXSHARE-ICT.

Note 2: Fixtures for testing USB4 Type-C are available for
purchase through LUXSHARE-ICT.

1 set for each based
on cable type

ECal Module Min. 2-Port / 4-Port Electronic Calibration (ECal) Module 1 ea.
EG: N4433D-010/0DC 4-Ports

RF cable 3.5 mm or SMA cables of 4 GHz bandwidth or more 2 ea.
*Y1740A-100 (3.5-mm m-m, 36 inch) cable is recommended
for USB and PXI VNA

Adapter Coaxial straight Female-SMA Female-SMA 50-Ohm adapters 4 ea.

(For E5080B only) (Keysight 1250-1666).

Terminator 50-ohm terminations to terminate unused channels (EG: 2 ea.

Keysight 909D-301)
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Test Procedure
Test flow chart

Steps Procedure
Step 1 The VNA should be powered on and allowed to warm up — the recommendation is for 24 hours
before measurement.
Step 2 Set measurement conditions by recalling a state file or manual setup.
Step 3 Setup test equipment and test fixture connections based on connection diagrams in next page.
Step 4 Perform 4-Port Electronic Calibration (ECal) for frequency-domain and time-domain.
Step 5 Perform 4-Port test fixture de-embedding for frequency-domain and time-domain.
Step 6 Perform time-domain measurements.
Passive DP80/DP54/DP8K cable
+ Differential impedance profile (normative)
* Intra-pair skew (normative)
* Inter-pair skew (informative)
Step 7 Perform frequency domain measurements.

Passive DP80/DP54 cable
Save S-parameter touchstone file (s4p) and run the Get_iPar.exe compliance tool for DP80/DP54
Channel Metrics

* Insertion Loss Fit at Nyquist Frequencies, ILfitatNg (normative)
* Integrated Return Loss, IRL (normative)

* Integrated Crosstalk, IXT_DP (normative)

« Differential-to-Common Mode Conversion (normative)

* Integrated Multi-Reflection, IMR (informative)

* Integrated Crosstalk between DP Lanes, IFEXT (informative)

Passive DP8K cable
Save S-parameter touchstone file (s4p) and run the IntePar_DP.exe compliance tool for DP8K
Channel Metrics.

* Insertion Loss Fit at Nyquist Frequencies, ILfitatNg (normative)

* Integrated Return Loss, IRL (normative)

+ Differential-to-Common Mode Conversion (normative)

* Integrated Multi-Reflection, IMR (informative)

* Integrated Crosstalk between DP Lanes, INEXT/IFEXT (informative)

For lower bit rate HBR2, HBR and RBR only: Measurement by VNA trace
* Insertion Loss (normative)

* Return Loss (normative)

* Near End Noise (NEN) (normative)

» Far End Noise (FEN) (normative)
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Test setup connection

The cable under test will be tested in the following manner.

L T

Port1 Port3 Port2 Port4
MLz;,\'i..\-Lgo ML1+ ML1S
ML3+ ML1- MLO- MLZ¥
ML3- o B Ir-‘! ML1+ ML+, I Y o
AUX # \ ! ‘g ML3+
Aux-:_:“xw_ _/'_;F ML3

Source Side Sink Side

DP Cable DUT

Minimum bend radius is 0.5m

Normative and Informative Parameters

Channel 1- Time Domain Channel 2- Frequency Domain
1. Differential Impedance Profile 4. DP80/DP54 Channel Metrics
2. Intra-Pair Skew « |LfitatNg (Normative)
3. Inter-Pair Skew + Integrated Return Loss, IRL (Normative)

+ Integrated Crosstalk, IXT_DP (Normative)
+ Differential-to-Common Mode Conversion (Normative)
+ Integrated Multi-Reflection, IMR (Informative)
+ Integrated Crosstalk btw DP Lanes, IFEXT (Informative)
5. DP8K Channel Metrics
+ ILfitatNg (Normative)
+ Integrated Return Loss, IRL (Normative)
+ Differential-to-Common Mode Conversion (Normative)
+ Integrated Multi-Reflection, IMR (Informative)
+ Integrated Crosstalk btw DP Lanes, INEXT/IFEXT (Informative)

For lower bit rates HBR2, HBR and RBR only
6. Insertion Loss (Normative)

7. Return Loss (Normative)

8. Near End Noise (NEN) (Normative)

9. Far End Noise (FEN) (Normative)

Note:

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

2. Soft keys (Keys on the screen) are displayed in Bold. (Example: $11, Real, Transform)

3. Buttons (in the TDR) are displayed in Green color and Bold. (Example: Trace, Rise Time)
4. Tabs (in the TDR) are displayed in Brown color and Bold. (Example: Setup, Trace Control)
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Measurement Setups

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 Appendix for the manual setup procedure.

1. Click Setup > Main > Meas Class... to launch the measurement class setup dialog box

2. Select TDR and click OK.

Measu

Channel 1

Determines the types of measurements available on a channel.

General

Spect rw

@®TOR

Setup

Overview

Comverters

Scaar Mixer/Converter + Phase

TDR Setup Wizard

Enhanced Time Domain
Analysis with TDR

'VNA option TDR provides simultaneous analysis of
bothtime and frequency domains. VNA option TDR
masures the characteristics of a test device as a
function of frequency.

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

time domain results.

Note: Do not connect pulse patiern generators to
the instrumenttest ports. The stimulus signal for
time domain and eye diagram analysis is simulated
in VNA Option TDR

Welcome tothe TDR Setup Wizard
This wizard will guide you following steps.

1.DUT Topology
2 Deskew
3.DUT Length

4.Rise Time
Freq Limits
Config.

Error Correction

@ Deskew

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

Show this wizard next start-up

DUTTopology | Difeential 2-Port ~ Deskew

Wizard | Stm. Ampl.

Deskew8loss

EyelMask Preset (Cable Length = 0s) ECal
Tr1 | cn1 | nttig | Swp |[BW=100k | C*4Port | TDR |Sim [zr | Tlorm

Adv Waveform Hot TOR

BalPort | | Freq Limits

st contg || config

4. Select Click Advanced Mode of TDR software and Click Yes to enter the advanced mode.
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1 oror (Tl (2 ]y] Ea (3% ] (02 [y (Maey) (faney] _me v(3]2]

4 setup Basic Mare Functions uerage Adv Waveform Hot TDR
| DUT Topology | Differential 2-Port ~ Deske -

 —— Setup ew Ref. 7 Bal Port Freq Limits

{ TORADT | Wizard | ssmoarel. ECTUNENENNNEN | eiectric const confrg config
— DUT Length Auto Velocity Factor

| Eye/Mask Preset (Cable Length = Os) ECal Source Power

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

-in 0 n 2n 5n 6n n n 1 Save State

4 3n Ll 1 8 Or Z St
Trace I Auto I | Stop I Data I Marker I Marker I Recall State
TDR 1 y Scale hd Sun Single Mem v off v Search b4 n

N Save Active Trace Data
Setup Basic More Functions Average Adv Waveform Hot TDR save Al Trace Data
DUT Topology | Differential 2-Port e Deskew 00
F— Setup Ref.Z Bal Port Freq Limits Save Touchstone
Wizard | Stim_Ampl 2 ; ; O Config Config
TDR/ITDT Deskew&Loss Dielectric Const. [ Save Image
DUTLength | Auto Velocity Factor invert Coler

Eye/Mask Preset (Cable Length = Ds) ECal Source Power Basic Mode > ﬁ

6. Windows will launch pre-define state file configuration for compliance testing.
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.

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:
e Set Start value to “10 MHz".
e Set Stop value to “20 GHz".
e Set Power value to “0 dBm”.
e Set Points value to “2000”.
o Set IF Bandwidth to “1 kHz".
Note: Stop frequency for DP2.1 = 20GHz; DP1.4 = 15GHz.

Note: All frequency domain tests must follow the mandatory sweep setting defined by VESA.

Sweep Setup: Channel 2 X
Sweep Type  Timing £ 3
Sweep Type Sweep Properties
@ Linear Frequency Start 10.000000 MHz El
O Log Frequency Stop 20.000000000 GH;EI
O Power Sweep Power 10.00 dBm |;|
OCW Time Points 2000 [
O Segment Sweep IF Bandwidth | 1.0 kHz E]

Phase Sweep
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3. Select Cal > Fixtures > Fixture Setup > Port Z... Select and check “Enable Port Z Conversion
(all ports)” to turn ON Port Z conversion for 100-Ohm differential system impedance.

4. Select Meas > Balanced > Topology... > BAL-BAL
Select Balanced Port > 1 BAL > Port 1- Port 3
Select Balanced Port > 2 BAL > Port 2- Port 4

Note 1: DUT Topology setting is to match port mapping use in compliance test tool.

Balanced Setup X
Topology Port Z -
Topology |BAL-BAL V

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

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

DUT length setup

1. Click Auto (item1) to measure the DUT length.

Trace I Auto I Stop I | Data I | Marker I | Marker I
TDR 1 & Scale -/ m Single Mem Y | Off Y Search v
Basic

Setup Moare Functions Average Adv Waveform Hot TDR
DUT Topology | Differential 2-Port v Desk Y
Setup Srew Ref.Z Bal Port Freq Limits
Wizard | Sim-Amel ielectri I - Lot
TDR/TDT izar Deckewloss Dielectric Const.

DUT Length 1 Velocity Factor _

Eye/Mask Preset (Cable Length = 0s) ECa S Advanced Mode >>

2. Connect the test fixture and DUT as follows.

VNA Port Port 1 Port 2 Port 3 Port 4

TF pin number A MLO+ B MLO+ A MLO- B MLO-

Note: A: Source Side (Left); B: Sink side (Right)

3. Click Measure then click Finish to close the setup.
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DUT Length

e 5 The length ofthe DUT is automatically
'J_j l 2 3 ] 4J measured and used to setthe time span for
~ AR AR A time domain measurements.
i 2 W W \\:?/I

1. Connect DUT to cables and fixtures.
2. Press Measure button.

Measure

1+  Differential

Note:

When testing multiple DUTs with different lengths,
measure the DUT length using the lsngest DUT

to allow for the use of the same instrument settings
for all measuwrements.

L4 1.

2-Port

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. To remove the fixture trace effect, two calibration methods (ECal
calibration and de-embedding) are available with the VNA firmware.

ECal calibration on time domain
ECal calibration for time-domain measurements will be performed by the TDR software.

1. Press Channel Next to select Channel 1.
2. Click Setup tab.
3. Click ECal to launch the TDR Setup Wizard.

Eetup Basic Mare Functions Average Adv Waveform Hot TDOR
DUT Topology | Single-Ended 2-Port ~ Deckew _—
- —
i sim.ampl. ENE felectr I Config
TDR/TDT Wizard DeskewBloss Dielectric Const. [l

DUT Length Auto m Velocity Factor
Sy EEETE source pover

4. Connect the VNA ports (Port 1 - Port 4) to the ECal module with RF cables. Terminate unused ports
with 50-Ohm terminators.
5. Click Calibrate button to perform 4-Port ECal Calibration.

AN KEYSIGHT 10


http://www.keysight.com/
http://www.keysight.com

TDR Setup Wizard ? x>

Full Calibration (ECal)

| ~grnil=arwilow Calibrate using Electronic Calibration
l oot

— S : - i 1. Connect ECal module to cables.
2. Press Calibrate button.

ECal

Close

6. Click Next > to proceed. Completed calibration will show Green « sign

De-embedding on time domain

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

Trace Auto Stop Data Marker Marker § .
Ri Fil
TDR 1 'I Scale 'I =t I single I Mem ‘I 1 'I Search 'I @. X

Setup Basic . — - More Functions Average Hot TDR

DUTT erertial 2-Port ~
F— Setup opology = T Deskew Emphasis

= Stim. Ampl. 200 mY

ToRTRT [ e ' el |
EEEE— DUT Length Auto
Eye/Mask Preset (Cable Length = 0s) ECal Equalization

2. 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.
3. Load the DP test fixture Touchstone file as below (files will be provided by Test fixture vendor):

o Select Port1 > Load “eDP Test Fixture1” file.
o Select Port2 > Load “eDP Test Fixture 2” file.
o Select Port3 > Load “eDP Test Fixture 3” file.
o Select Port4 > Load “eDP Test Fixture 4 file.

4. Enable the de-embedding function and Click OK.

Advanced Waveform i

— = e b

- m Selest De-embedding File
De-embedding Click De-ermbedding box to set a file o e Og o o
Port! Port2 Portd Fortd

[] Erable
Y _1+ 1a Differential a\ zw 2._ O oift Fort1 @ Diff Portz
—0 1224 Qw z —

‘ Shaw Eye oK

ANV KEYSIGHT
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ECal calibration on frequency domain

ECal calibration for frequency-domain measurements will be performed by the VNA firmware.

IMPORTANT: Please load the test state file or set up the test frequency sweep setting before performing
the calibration to ensure the full test frequency range are calibrated. The current state file is based on
maximum operating data rates (UHBR20) at 20 GHz.

Press Channel Next to select Channel 2.

Connect the VNA ports (Port 1 - Port 4) to the ECal module with RF cables.

Press Cal > Main > Other ECal > Ecal... > select 4-Port ECal and click Next to proceed.
Click Finish when the ECal is completed.

cal |X] N Hardkeys [X

oD~

Main
Smart Cal...
Port

Extension

Cal Sets
& Cal Kits

Fixtures
Correction v

Basic Cal... |
On

Factory Cal

ON

Source Power cal \Src Power Correct

Mixer Characterization... Interpolation

OoN

De-embedding on frequency domain

1. Press Cal > Fixtures > Fixture Setup > “User” block > Right click to “Edit...”
2. Select User S2P File and specify a 2-port de-embedding file (*.s2p). Check on “Enable Block as”
De-Embed (all ports) to de-embed fixture trace.
Note: files will be provided by Test fixture vendor.
o Select Port-1 > User Defined (S2P File) > Load “eDP Test Fixture 1” file.
o Select Port-2 > User Defined (S2P File) > Load “eDP Test Fixture 2” file.
o Select Port-3 > User Defined (S2P File) > Load “eDP Test Fixture 3 file.
o Select Port-4 > User Defined (S2P File) > Load “eDP Test Fixture 4 file.

3. Close and proceed.

ANV KEYSIGHT
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File Edit View Add Block...

WHA Z Corwersion |

1

4 —

Fixtured
Wiaves

Active Channel |2

Note 1: Other method like Automatic Fixture Removal (AFR) is also applicable. Refer more to VNA help:

|_o Properties

Enable Block as | De-Embed

Type File

o File

Filename |‘|Ie\T‘,rpa-C 2X THRU AFR FiIes\Zx_AFR_Bui_L_sZD|

Modify Naone

[[] Enable Extrapalation [] Reverse Ports

w

Save Fixture...

v Connection
WNA Part at P1
v General
Elack |D
Fisture Frozx
Fisture Frairy
MNumber of Ports
WA Froax
WA Frait

20 GHz
10 MHz

20 GHz
10 MHz

Cancel

Apply Fidures

QK

https://helpfiles.keysight.com/csg/e5080b/S3_Cals/Auto_Fixture_Removal.htm

Cancel

Note 2: For more details about the de-embedding function, refer to the VNA help below.
https://helpfiles.keysight.com/csg/e5080b/S3_Cals/Fixture_Simulator.htm

AN KEYSIGHT
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Measurement and Data Analysis

The connections for DisplayPort (DP) cable assemblies are assumed as follows (Note: TF stands for Test
Fixture). For cable assembly frequency domain measurements, the VESA/USB-IF standard compliance
tool is used for the pass/fail judgment.

Note: USB Type-C-to-USB Type-C cables shall meet all the specification requirements as described in
USB-IF-published cable and connector specifications and CTS documents. DP Alt Mode in this MOI
document and DP Alt Mode CTS shall not describe how to test USB Type-C-to-USB Type-C passive or
active cables. All USB Type-C-to-USB Type-C cables shall be certified according to the requirements
specified by the USB-IF certification program.

Below table shows the supported connector type and bit rate for DP cable assemblies.

DP2.1 passive cable assemblies

Cable type Supported bit rate Supported connector
DP80 UHBR20, UHBR13.5, Enh mDP-to-Enh mDP
(20 Gbps/lane) UHBR10, HBR3 and lower Enh DP-to-Enh DP

Enh mDP-to-Type-C (DP Alt Mode)

DP54 UHBR13.5, UHBR10, HBR3 Enh mDP-to-Enh mDP
(13.5 Gbps/lane) and lower Enh DP-to-Enh DP
Enh mDP/Enh DP-to-Type-C (DP Alt Mode)
DP8K HBR3 and lower DP-to-DP
(8.1Gbps/lane) (Lower spec tolerances) mDP-to-mDP
DP/mDP-to-Type-C (DP Alt Mode)
HBR HBR2, HRB and RBR DP-to-DP
(8.1,54,27, mDP-to-DP
Gbps/lane, and RBR mDP-to-mDP

1.62Gbps/lane)

1. Connect DisplayPort DP80/DP54 Enh mDP/Enh DP test fixtures to the test port cables according to
tables below. Unused terminals should be terminated with 50-ohm terminators.

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

Channel 1 for time domain measurements

Channel 2 for frequency domain measurements

Click Stop Single for Time Domain measurements.

Press Trigger > Single for Frequency Domain measurements.

S

Differential impedance profile

Using limit line files, the VNA will automatically perform pass/fail test. Since pass/fail criteria vary
depending on the bit rate, cable category or connector type, appropriate limit line files should be loaded
prior to making measurements.

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

AN KEYSIGHT
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TF source (left) TF sink (right)

Measurement parameters Port 1 Port 3 Port 2 Port 4
DP2.1 cable A MLO+ A MLO- B MLO+ B MLO-
A ML1+ A ML1- B ML1+ B ML1-
A ML2+ A ML2- B ML2+ B ML2-
A ML3+ A ML3- B ML3+ B ML3-
DP Alt Mode TX1+ TX1- ML2+ ML2-
(Type-C to Enh mDP/Enh DP) RX1+ RX1- ML3+ ML3-
TX2+ TX2- ML1+ ML1-
RX2+ RX2- MLO+ MLO-
DP Alt Mode ML1+ ML1- TX1+ TX1-
(Enh mDP/Enh DP to Type-C) MLO+ MLO- RX1+ RX1-
ML2+ ML2- X2+ TX2-
ML3+ ML3- RX2+ RX2-

Select a trace on which a limit line should be set.

Press Math > Analysis > Limit...> Limit Table > Load Table > select from CSV File. Click Recall.
Select Trace 1 (Tdd11) for differential impedance.

Click Stop Single button on TDR time-domain panel.

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

Select Trace 2 (Tdd22) and repeat Step 5-6 for the far end of the DUT.

The measurement should be evaluated using the required rise time and test limit based on
connector type.

© N hA N

DP2.1 differential impedance profile - Normative

DUT bit rate Connector type Limit settings

DP80/DP54  Enh mDP-to-Enh mDP DP2.1_EnhmDP_Impedance_Limit.CSV
Enh DP-to-Enh DP Using 25ps (20%-80%) rise time

DP8K and DP-to-DP DP2.1_FSDP_Impedance_Limit.CSV

below Using 50ps (20%-80%) rise time
mDP-to-mDP DP2.1_mDP_Impedance_Limit.CSV

Using 50ps (20%-80%) rise time

9. For DP Alt Mode cable assemblies, the test limit should follow below based on each DUT segment.
Note: rise time setting follow DP connector requirements.

DP2.1 Alt Mode differential impedance profile - Normative

DUT segment Maximum tolerance Limit settings
USB Type-C connector 85Q 19 Q, per USB Type-C Max: 94Q; Min: 76Q
Specification. Using 25ps (20%-80%) rise time
USB Type-C bulk cable 90Q +5 Q, per USB Type-C Max: 95Q; Min: 85Q
Specification. Using 25ps (20%-80%) rise time
Standards DP connector FSDP 100 Q £10% Max: 110Q; Min: 90Q
Using 50ps (20%-80%) rise time
mDP 100 Q £15% Max: 115Q; Min: 85Q

Using 50ps (20%-80%) rise time
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Impedance Profile : Enhanced mDP Cable Assembly

| Fixture | Footprint and mated pair contact | Cable management | Cable
* (Informative)
+50)
g
w
o
c
.E +100
o
-501
-.E- +50)
k2
(a]
L
-
=
|
]
L8]
s
2 -50
(W]
-100
Time (ns)
Segment Differential impedance value ~ Maximum tolerance =~ Comment
Fixture 100Q +5Q Fixture must be de-
(Informative) embedded during
measurements
Connector 85Q +10Q
- Measurements to be
Paddle Card and Wire 85Q +10Q made from 20% to 80%
Management with a rise time of 25 ps
Cable 850 50 P

Intra-pair skew

Intra-pair skew defines the difference between the minimum and maximum delay times for transmitted
signals along lines within a channel.

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

TF source (left) TF sink (right)
Measurement parameters Port 1 Port 3 Port 2 Port 4
DP2.1 cable A MLO+ A MLO- B MLO+ B MLO-
A ML1+ A ML1- B ML1+ B ML1-
A ML2+ A ML2- B ML2+ B ML2-
A ML3+ A ML3- B ML3+ B ML3-
DP Alt Mode TX1+ TX1- ML2+ ML2-
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(Type-C to Enh mDP/Enh DP)  RX1+ RX1- ML3+ ML3-

TX2+ TX2- ML1+ ML1-
RX2+ RX2- MLO+ MLO-
DP Alt Mode ML1+ ML1- TX1+ TX1-
(Enh mDP/Enh DP to Type-C) MLO+ MLO- RX1+ RX1-
ML2+ ML2- X2+ TX2-
ML3+ ML3- RX2+ RX2-

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.

The measurement should be evaluated using required rise time and test limit based on cable type.

T31 Volt 50.00mV/ 100mV

o0k w0

615.000 ps

Dist (Trans)

Delta Time (Tr 3): 4.2
=1 10357 ps
0.00
Dist (Trans) 3.11 mm

DP2.1 intra-pair skew - Normative

DUT bit rate Connector type Test limit
DP80 All type Pass if Delta Time < 10 ps, else: Fail.
Using 25ps (20%-80%) rise time
DP54 All type Pass if Delta Time < 20 ps, else: Fail.
Using 25ps (20%-80%) rise time
DP8K and below All type Pass if Delta Time < 30 ps, else: Fail.

Using 50ps (20%-80%) rise time

DP2.1 Alt mode intra-pair skew - Normative

DUT bit rate Connector type Test limit

DP80/DP54/DP8K Alt mode All type Pass if Delta Time < 30 psc, else: Fail.
Using 50ps (20%-80%) rise time

Inter-pair skew

Inter-pair skew defines the difference between the minimum and maximum delay times for transmitted
signals along the group of channels that comprise the system.

1. Connect the VNA ports (port 1 to port 4) to the test fixture ports with RF cables.
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TF source (left) TF sink (right)

Measurement parameters Port 1 Port 3 Port 2 Port 4
DP2.1 cable A MLO+ A MLO- B MLO+ B MLO-
A ML1+ A ML1- B ML1+ B ML1-
A ML2+ A ML2- B ML2+ B ML2-
A ML3+ A ML3- B ML3+ B ML3-
DP Alt Mode TX1+ TX1- ML2+ ML2-
(Type-C to Enh mDP/Enh DP) RX1+ RX1- ML3+ ML3-
TX2+ TX2- ML1+ ML1-
RX2+ RX2- MLO+ MLO-
DP Alt Mode ML1+ ML1- TX1+ TX1-
(Enh mDP/Enh DP to Type-C) MLO+ MLO- RX1+ RX1-
ML2+ ML2- X2+ TX2-
ML3+ ML3- RX2+ RX2-

Press Channel Next to select Channel 1.

Select Trace 5 (Tdd21).

Click Stop Single

Read and record the propagation delay value.

Repeat Step 1-5 for every port combination.

Find the maximum and minimum values among the measured propagation delay. Then,

NookoDdD

Inter pair Skew = Absolute (maximum value - minimum value)

Note: Ul (Unit Interval) is the reciprocal of the bit rate. Example: DP54 at 13.5Gbps, then 1 Ul
equals 1s/13.5e9 = 74ps, 2Ul equals 148ps.

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

9. The measurement should be evaluated using the required rise time and test limit based on cable
type.

DP2.1 Inter-pair skew - informative

DUT bit rate Connector type Test limit

DP80/DP54 All type Pass if Delta Time < 2Ul, else: Fail.
Using 25ps (20%-80%) rise time
DP80: 100 ps,
DP54: 148 ps.

DP8K and below All type Pass if Delta Time < 2Ul, else: Fail.

Using 50ps (20%-80%) rise time
HBR3 (8.1Gbps): 246.91 ps,
HBR2/HBR (5.4Gbps): 370.37 ps,
RBR (1.62Gbps): 1234.57 ps.
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DP2.1 Alt Mode inter-pair skew - informative

DUT bit rate Connector type Test limit

DP80/DP54/DP8K alt mode All type Pass if Delta Time < 2UI, else: Fail.
Using 50ps (20%-80%) rise time

DP80/DP54 channel metrics

The DP80/DP54 channel metrics or integrated S-parameters cover below test parameters:

Insertion Loss Fit at Nyquist Frequencies, ILfitatNg (Normative)
Integrated Return Loss, IRL (Normative)

Integrated Crosstalk, IXT_DP (Normative)

Differential-to-Common Mode Conversion (Normative)

Integrated Multi-Reflection, IMR (Informative)

Integrated Crosstalk between DP Lanes, INEXT/IFEXT (Informative)

The DP80/DP54 channel metrics will perform by a standard tool (Get_iPar.exe) provided by USB-IF. The
compliance tool can be downloaded from the following link:
https://compliance.usb.org/files/Ger_iPar_vOp91a_release.zip

Note: The default configuration file for "Get_iPar.exe" is "input_data.mat" under ...> Get_iPar tool...>
data> folder. To test DP80/DP54, each of these config files should renamed to "input_data.mat” and
placed in the same directory. Then launch the Get_iPar application and run as usual.

DP80/DP54 Get_iPar config file can be downloaded from VESA:
(https://groups.vesa.org/wg/PHY/document/folder/1890)

DP80 configuration file: GetIPAR DP80 Configuration File.zip
DP54 configuration file: DP54 Configuration File.zip

DP2.1 channel metrics

DUT bit rate Connector type Get_iPar tool config file
(Please rename to "input_data.mat”)
DP80 Enh mDP-to-Enh mDP DP80_DP2DP_20G_input_data_R3.mat
Enh DP-to-Enh DP
DP80 Alt Mode Type-C-to-Enh mDP DP80_DP2TC_20G_input_data_R3.mat
Type-C-to-Enh DP
DP54 Enh mDP-to-Enh mDP .
Enh DP-to-Enh DP DP54_DP2DP_13p5G_input_data_R6.mat
DP54 Alt Mode Type-C-to-Enh mDP DP54_DP2TC_13p5G_input_data_R6.mat

Type-C-to-Enh DP
Note: Trace 7 is allocated for the measurements.

Note: Turn off the Port Z conversion to perform the measurements based on 85-ohm port impedance
setting which is required by the standard compliance tool.
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DisplayPort Alt Mode

USB Type-C-to-Enh mDP passive cables shall support both Scenario 2a (USB-C DP Source device-to-

Enh mDP Sink device) and Scenario 2b (Enh mDP Source device-to-USB-C DP Sink device).
Table below defines the use and configuration of the USB-C connector pins when the pins are

reconfigured to support DisplayPort in normal and flipped plug orientations.
Note: Only normal plug orientation is required for the DP Alt mode cable test.

Scenario 2a — USB-C DP source device-to-Enh mDP sink device

USB System Enh

- DP 5ink
DPSource | USB-C *"’v\ mDP I pevice
Device

Source device Sink device Source device Sink device
USB-C pin Enh mDP Enh mDP USB-C Pin Enh mDP Enh mDP (flipped
(normal plug) (flipped plug) (normal plug) plug)

A1 GND GND GND B12 GND GND GND
A2 TX1+ ML2+ ML1+ B11 RX1+ ML3+ MLO+
A3 TX1- ML2- ML1- B10 RX1- ML3- MLO-
A4 VBUS - - B9 VBUS - -
A5 CC1 - - B8 SBU2 AUX- AUX+
A6 D+ - - B7 D- - -
A7 D- - - B6 D+ - -
A8 SBU1 AUX+ AUX- B5 CC2 - -
A9 VBUS - - B4 VBUS - -
A10 RX2- MLO- ML3- B3 TX2- ML1- ML2-
A11 RX2+ MLO+ ML3+ B2 TX2+ ML1+ ML2+
A12 GND GND GND B1 GND GND GND

Scenario 2b — EnhmDP source device-to-USB-C DP sink device

Enh- U5E8 System
Thence. T mop [\~ [uss< opsink
Device
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Source device Sink device Source device Sink device

Enh mDP Enh mDP USB-C Pin Enh mDP Enh mDP USB-C Pin
(normal plug) (flipped plug) (normal plug) (flipped plug)
GND GND A1 GND GND GND B12 GND
ML1- ML1- A2 TX1+ MLO- MLO- B11 RX1+
ML1+ ML1+ A3 TX1- MLO+ MLO+ B10 RX1-
- - A4 VBUS - - B9 VBUS
- - A5 CcC1 AUX- AUX+ B8 SBU2
- - A6 D+ - - B7 D-
- - A7 D- - - B6 D+
AUX+ AUX- A8 SBU1 - - B5 CC2
- - A9 VBUS - - B4 VBUS
ML3+ ML3+ A10 RX2- ML2+ ML2+ B3 TX2-
ML3- ML3- A11 RX2+ ML2- ML2- B2 TX2+
GND GND A12 GND GND GND B1 GND

1. Connect the VNA ports (Port 1 to Port 4) to the test fixture ports with RF cables based on DUT
connector type (Enh mDP-to-Enh mDP or DP Alt Mode with USB Type-C).

DP80/DP54 (Enh mDP to Enh mDP/ Enh DP to Enh DP)
EnhmDP-to-EnhmDP
DP-L Side DP-R Side
MLO+ MLU+2
DP1(L) 5 mLo- MLO- 5 DP1(R)

g ML1+ ML‘I+6
DP2(L) ~ it w wt-g DP2(R)

DP3(L) ) M2 w2, DP3(R)
13 M2 MLy,

DP4(L ) _ DP4(R
( )15 ML3- ML3 (R)
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DP80/DP54 (Enh mDP to Enh mDP/ Enh DP to Enh DP)

Test path name Test Port 1 Port 2 Port 3 Port 4

DP1(L), DP1(R) [1,2,3,4] IL L Side MLO+ R Side MLO+ L Side MLO- R Side MLO-
DP1(L), DP2(R) [1,6,3,8] FEXT L Side MLO+ R Side ML1+ L Side MLO- R Side ML1-
DP1(L), DP3(R) [1,10,3,12] FEXT L Side MLO+ R Side ML2+ L Side MLO- R Side ML2-
DP1(L), DP4(R) [1,14,3,16] FEXT L Side MLO+ R Side ML3+ L Side MLO- R Side ML3-
DP1(L), DP2(L) [1,5,3,7] NEXT L Side MLO+ L Side ML1+ L Side MLO- L Side ML1-
DP1(L), DP3(L) [1,9,3,11] NEXT L Side MLO+ L Side ML2+ L Side MLO- L Side ML2-
DP1(L), DP4(L) [1,13,3,15] NEXT L Side MLO+ L Side ML3+ L Side MLO- R Side ML3-
DP1(R), DP2(L) [2,5,4,7] FEXT R Side MLO+ L Side ML1+ R Side MLO- L Side ML1-
DP1(R), DP3(L) [2,9,4,11] FEXT R Side MLO+ L Side ML2+ R Side MLO- L Side ML2-
DP1(R), DP4(L) [2,13,4,15] FEXT R Side MLO+ L Side ML3+ R Side MLO- L Side ML3-
DP1(R), DP2(R) [2,6,4,8] NEXT R Side MLO+ R Side ML1+ R Side MLO- R Side ML1-
DP1(R), DP3(R) [2,10,4,12] NEXT R Side MLO+ R Side ML2+ R Side MLO- R Side ML2-
DP1(R), DP4(R) [2,14,4,16] NEXT R Side MLO+ R Side ML3+ R Side MLO- R Side ML3-
DP2(L), DP2(R) [5,6,7,8] IL L Side ML1+ R Side ML1+ L Side ML1- R Side ML1-
DP2(L), DP3(R) [5,10,7,12] FEXT L Side ML1+ R Side ML2+ L Side ML1- R Side ML2-
DP2(L), DP4(R) [5,14,7,16] FEXT L Side ML1+ R Side ML3+ L Side ML1- R Side ML3-
DP2(L), DP3(L) [5,9,7,11] NEXT L Side ML1+ L Side ML2+ L Side ML1- L Side ML2-
DP2(L), DP4(L) [5,13,7,15] NEXT L Side ML1+ L Side ML3+ L Side ML1- L Side ML3-
DP2(R), DP3(L) [6,9,8,11] FEXT R Side ML1+ L Side ML2+ R Side ML1- L Side ML2-
DP2(R), DP4(L) [6,13,8,15] FEXT R Side ML1+ L Side ML3+ R Side ML1- L Side ML3-
DP2(R), DP3(R) [6,10,8,12] NEXT R Side ML1+ R Side ML2+ R Side ML1- R Side ML2-
DP2(R), DP4(R) [6,14,8,16] NEXT R Side ML1+ R Side ML3+ R Side ML1- R Side ML3-
DP3(L), DP3(R) [9,10,11,12] IL L Side ML2+ R Side ML2+ L Side ML2- R Side ML2-
DP3(L), DP4(R) [9,14,11,16] FEXT L Side ML2+ R Side ML3+ L Side ML2- R Side ML3-
DP3(L), DP4(L) [9,13,11,15] NEXT L Side ML2+ L Side ML3+ L Side ML2- L Side ML3-
DP3(R), DP4(L) [10,13,12,15] FEXT R Side ML2+ L Side ML3+ R Side ML2- L Side ML3-
DP3(R), DP4(R) [10,14,12,16] NEXT R Side ML2+ R Side ML3+ R Side ML2- R Side ML3-
DP4(L), DP4(R) [13,14,15,16] IL L Side ML3+ R Side ML3+ L Side ML3- R Side ML3-
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DP Alt Mode (Type-C to Enh mDP)

Normal Plug Orientation

Type-C Side

1 Tx1+
XUL) 5 1.

5 Rx1+

RXL(L) 7 pyq

9TX2+
TX2(L
( }11 ™

Rx2+
13
RX2(L
( ]15 Rx2

ML2-

- ML3-
— 8

DP Side

ML2+2
DP1(R)

s

ML3+6
DP2(R)

DP3(R
- ML, (R)

ML0J14

- DP4(R
ML016 (R)

DP Alt Mode (Type-C to Enh mDP/Enh DP) - Scenario 2a (Normal plug orientation)

Test path name Test Port 1 Port 2 Port 3 Port 4
TX1(L), DP1(R) [1,2,3,4] IL L Side Tx1+ R Side ML2+ L Side Tx1- R Side ML2-
TX1(L), DP2(R) [1,6,3,8] FEXT L Side Tx1+ R Side ML3+ L Side Tx1- R Side ML3-
TX1(L), DP3(R) [1,10,3,12] FEXT L Side Tx1+ R Side ML1+ L Side Tx1- R Side ML1-
TX1(L), DP4(R) [1,14,3,16] FEXT L Side Tx1+ R Side MLO+ L Side Tx1- R Side MLO-
TX1(L), RX1(L) [1,5,3,7] NEXT L Side Tx1+ L Side Rx1+ L Side Tx1- L Side Rx1-
TX1(L), TX2(L) [1,9,3,11] NEXT L Side Tx1+ L Side Tx2+ L Side Tx1- L Side Tx2-
TX1(L), RX2(L) [1,13,3,15] NEXT L Side Tx1+ L Side Rx2+ L Side Tx1- R Side ML3-
DP1(R), RX1(L) [2,5,4,7] FEXT R Side ML2+ L Side Rx1+ R Side ML2- L Side Rx1-
DP1(R), TX2(L) [2,9,4,11] FEXT R Side ML2+ L Side Tx2+ R Side ML2- L Side Tx2-
DP1(R), RX2(L) [2,13,4,15] FEXT R Side ML2+ L Side Rx2+ R Side ML2- L Side Rx2-
DP1(R), DP2(R) [2,6,4,8] NEXT R Side ML2+ R Side ML3+ R Side ML2- R Side ML3-
DP1(R), DP3(R) [2,10,4,12] NEXT R Side ML2+ R Side ML1+ R Side ML2- R Side ML1-
DP1(R), DP4(R) [2,14,4,16] NEXT R Side ML2+ R Side MLO+ R Side ML2- R Side MLO-
RX1(L), DP2(R) [5,6,7,8] IL L Side Rx1+ R Side ML3+ L Side Rx1- R Side ML3-
RX1(L), DP3(R) [5,10,7,12] FEXT L Side Rx1+ R Side ML1+ L Side Rx1- R Side ML1-
RX1(L), DP4(R) [5,14,7,16] FEXT L Side Rx1+ R Side MLO+ L Side Rx1- R Side MLO-
RX1(L), TX2(L) [5,9,7,11] NEXT L Side Rx1+ L Side Tx2+ L Side Rx1- L Side Tx2-
RX1(L), RX2(L) [5,13,7,15] NEXT L Side Rx1+ L Side Rx2+ L Side Rx1- L Side Rx2-
DP2(R), TX2(L) [6,9,8,11] FEXT R Side ML3+ L Side Tx2+ R Side ML3- L Side Tx2-
DP2(R), RX2(L) [6,13,8,15] FEXT R Side ML3+ L Side Rx2+ R Side ML3- L Side Rx2-
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DP2(R), DP3(R) [6,10,8,12] NEXT RSide ML3+ R Side ML1+ R Side ML3- R Side ML1-
DP2(R), DP4(R) [6,14,8,16] NEXT RSide ML3+ R Side MLO+ R Side ML3- R Side MLO-
TX2(L), DP3(R) [9,10,11,12] IL L Side Tx2+ R Side ML1+ L Side Tx2- R Side ML1-
TX2(L), DP4(R) [9,14,11,16] FEXT L Side Tx2+ R Side MLO+ L Side Tx2- R Side MLO-
TX2(L), RX2(L) [9,13,11,15] NEXT L Side Tx2+ L Side Rx2+ L Side Tx2- L Side Rx2-
DP3(R), RX2(L) [10,13,12,15] FEXT  RSide ML1+ L Side Rx2+ R Side ML1- L Side Rx2-
DP3(R), DP4(R) [10,14,12,16] NEXT RSide ML1+ R Side MLO+ R Side ML1- R Side MLO-
RX2(L), DP4(R) [13,14,15,16] IL L Side Rx2+ R Side MLO+ L Side Rx2- R Side MLO-

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

Port Z Conversion X
Uncheck to disable

‘ Enable Port Z Conversion ‘

Complex £ Wave Normalization |Power Waves v
Converted Z Converted Z
Port System Z0 Real Imaginary
1 50 100 +j0
2 50 100 +j0
3 50 100 +j0
4 50 100 +j0

Press Channel Next to select Channel 2.

Select Trace 7. Double-click on the instrument front panel to enlarge the trace.

Press Trigger > Single.

Press Save Recall > Save Other > Save Data...> Filename.s4p to save all the 28-sets measured

Touchstone file (*.s4p). Select format “Real/Imaginary” and “Normal” mode > then OK.

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

8. Open the Excel spreadsheet “s4p_example_0p91a.xlsx” and update “file location path” (sp_file_1
until sp_file_28) with 28-sets 4-port Touchstone files (*.s4p) you have measured.

9. Modify the excel spreadsheet “USB4_Gen3_CableCom_Config_Example1.xIsx” settings as

below:

“comp_check_type” = 2 to check iPar (Integrated S-parameters)

“Cable_Type” = 0 for passive cable.

“case_number” = [1] for 4-ports measurements and

o0k w
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USB4 Gen3 Cable Complaince Check Configuration File Example

comp_check type 2
result_folder ATemplates\USB4 Active Cable\Results

cable_type 0
eta_0 5.67E-08
save_assembled_cable_sp 0
plot_cable_sp 1
case_number [1]

case 1 ATemplates\[Touchstone file folder]\s4p_example 1.xlsx
case 2 ATemplates\s8p_example 0p9la.xlsx

case 3 ATemplates\sl6p example 0Op9la.xlsx

case 4 ATemplates\s20p example_0p9la.xlsx

10. Goto Get_iPar compliance tool folder:
...\Ger_iPar_v0p91a_release\data

11. Copy the Matlab config file according to your cable type to the folder and rename it to the default file
name "input_data.mat”.

12. Launch the USB-IF compliance test tool (Get_iPar.exe) to load the excel spreadsheet
“USB4_Gen3_CableCom_Config_Example1.xlsx” in order to execute the tool and check
compliance for pass/fail judgment. The result will show in “*cable_iPar_report_case_1.xlsx” for
iPar Channel metrics result in the tool’s results folder.

Passive cable TX1(L) TX1{R} RX1{L) RX1(R) TX2(L) TX2(R) RX2(L} RX2(R} Limit Pass/Fail
ILfit@0.1GHz, dB -0.51 -0.51 -0.5 -0.5 -0.5 -0.5 -0.53 -0.53 -1 Pass
ILfit@2.5GHz, dB -2.84 -2.84 -2.81 -2.81 -2.83 -2.83 -2.88 -2.88 -4.2 Pass
ILfit@5GHz, dB -3.96 -3.96 -3.99 -3.99 -3.98 -3.98 -4.09 -4.09 -6 Pass
ILfit@10GHz, dB -5.94 -5.94 -6.11 -6.11 -5.88 -5.88 -6.09 -6.09 -7.5 Pass
Ifit@12.5GHz, dB -7.15 -7.15 -7.34 -7.34 -6.96 -6.96 -7.24 -7.24 -9.3 Pass
ILfit@15GHz, dB -8.62 -8.62 -8.76 -8.76 -8.23 -8.23 -8.58 -8.58 -11 Pass
IMR, dB -43.59  -43.59  -41.93  -41.93  -40.99  -40.99  -41.76  -41.76  -32.38 Pass
IRL, dB -20.03  -20.03  -19.97  -19.57  -19.15 -19.15 -19.39  -19.39  -14.88 Pass
C2D, dB -33.3  -33.25  -24.56 24 -23.38 -27.9  -22.97 -21.9 -17 Pass
D2C, dB -32.82  -33.24  -23.05  -24.32  -28.99  -28.09  -22.85 -22.08 -17 Pass
IXT_DP, dB -49.39  -49.03  -49.25  -49.29 -49.6  -49.85  -49.62  -49.73  -40.11 Pass
IXT_USB, dB -50.7  -48.85  -49.74  -48.93  -49.77  -49.27  -50.76 -49.2  -40.21 Pass

13. Repeat the test to cover both source-to-sink and sink-to-source directions in Normal plug
orientation.

DP8K channel metrics

The DP8K channel metrics or integrated S-parameters will cover below test parameters:

¢ Insertion Loss Fit at Nyquist Frequencies, ILfitatNg (Normative)

¢ Integrated Return Loss, IRL (Normative)

o Differential-to-Common Mode Conversion (Normative)

o Integrated Multi-Reflection, IMR (Informative)

¢ Integrated Crosstalk between DP Lanes, INEXT/IFEXT (Informative)
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The DP8K channel metrics will check by a standard tool (IntePar_DP.exe) provided by VESA. The
compliance tool can be downloaded from the following link:
https://groups.vesa.org/wg/PHY/document/11171

Note: The default configuration file for "IntePar_DP_RO0p9.exe" is "C2DP_inputData.mat". To use each of
these config files it should be renamed to the default config file name, "C2DP_inputData.mat." and placed
in the same directory as the application file of "IntePar_DP_RO0p9.exe". Then launch the application and
run it as normal.

DP8K channel metrics - normative

DUT bit rate Connector type IntePar_DP tool config file
DP8K DP-to-DP DP2DP_input_revOp9_RZ90_1p35-2p7-
mDP-to-mDP 4p05GHz.mat
DP8K Alt Mode Type-C-to-DP/mDP C2DP_input_revOp9_RZ90_1p35-2p7-
4p05GHz.mat

1. Connect the VNA ports (port 1 to 4) to the test fixture ports with RF cables based on DUT connector
type (DP2DP or DP Alt Mode).

DP/mDP to DP/mDP mode - first set for MLO/ML1 signals

Test Path Name Port 1 Port 2 Port 3 Port 4

DP1(L) DP1(R) [1,2,3,4] A MLO+ B MLO+ A MLO- B MLO-
DP2(L) DP2(R) [5,6,7,8] A ML1+ B ML1+ A ML1- B ML1-
DP1(L) DP2(L) [1,3,5,7] A MLO+ A ML1+ A MLO- A ML1-
DP1(R) DP2(R) [2,4,6,8] B MLO+ B ML1+ B MLO- B ML1-
DP1(L) DP2(R) [1,3,6,8] A MLO+ B ML1+ A MLO- B ML1-
DP1(R) DP2(L) [2,4,5,7] B MLO+ A ML1+ B MLO- A ML1-

DP/mDP to DP/mDP mode - second set for ML2/ML3 signals

Test path name Port 1 Port 2 Port 3 Port 4

DP1(L) DP1(R) [1,2,3,4] A ML2+ B ML2+ A ML2- B ML2-
DP2(L) DP2(R) [5,6,7,8] A ML3+ B ML3+ A ML3- B ML3-
DP1(L) DP2(L) [1,3,5,7] A ML2+ A ML3+ A ML2- A ML3-
DP1(R) DP2(R) [2,4,6,8] B ML2+ B ML3+ B ML2- B ML3-
DP1(L) DP2(R) [1,3,6,8] A ML2+ B ML3+ A ML2- B ML3-
DP1(R) DP2(L) [2,4,5,7] B ML2+ A ML3+ B ML2- A ML3-

Normal Plug Orientation

Type-C Side DP side
TX1+ (TX2+ ML2+ (ML1+)

2
DPl [L} 1 ‘|: 31’){1_0’){2_} MLZ—{MU'—& ]’2 DP]_ {R}

RX1+ [RX2+) ML3+ (MLD+)

: 6
DP2 (L) 3<{_ SR - L0 ]“4 DP2 (R)
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DP Alt Mode (Type-C to DP/mDP) - first set for TX1/RX1 signals (normal plug orientation)

Test path name Port 1 Port 3 Port 2 Port 4
DP1(L) DP1(R) [1,2,3,4] TX1+ ML2+ TX1- ML2-
DP2(L) DP2(R) [5,6,7,8] RX1+ ML3+ RX1- ML3-
DP1(L) DP2(L) [1,3,5,7] TX1+ RX1+ TX1- RX1-
DP1(R) DP2(R) [2,4,6,8] ML2+ ML3+ ML2- ML3-
DP1(L) DP2(R) [1,3,6,8] TX1+ ML3+ TX1- ML3-
DP1(R) DP2(L) [2,4,5,7] ML2+ RX1+ ML2- RX1-
DP Alt Mode (Type-C to DP/mDP) - second set for TX2/RX2 signals (normal plug orientation)

Test path name Port 1 Port 3 Port 2 Port 4
DP1(L) DP1(R) [1,2,3,4] TX2+ ML1+ TX2- ML1-
DP2(L) DP2(R) [5,6,7,8] RX2+ MLO+ RX2- MLO-
DP1(L) DP2(L) [1,3,5,7] TX2+ RX2+ TX2- RX2-
DP1(R) DP2(R) [2,4,6,8] ML1+ MLO+ ML1- MLO-
DP1(L) DP2(R) [1,3,6,8] TX2+ MLO+ TX2- MLO-
DP1(R) DP2(L) [2,4,5,7] ML1+ RX2+ ML1- RX2-

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

Port Z Conversion X
Uncheck to disable

‘ Enable Port Z Conversion

Complex Z Wave Normalization |F’ower Waves ~

Converted Z Converted Z
Port System Z0 Real Imaginary
1 50 100 +j0
2 50 100 +0
3 50 100 +0
4 50 100 +0

Press Channel Next to select Channel 2.
Select Trace 7. Double-click on the instrument front panel to enlarge the trace.
Press Trigger > Single.
Press Save Recall > Save Other > Save Data...> Filename.s4p to save the measured Touchstone
file (*.s4p). Select format “Real/Imaginary” and “Normal” mode > then OK.
7. Open the Excel spreadsheet “Config_4ports.xIsx” and update “S4P file location path” with 6-sets 4-
port Touchstone files (*.s4p) you have measured.
8. Goto IntePar_DP compliance tool folder in your directory:
...\IntePar_DP Tool\
9. Copy the Matlab config file according to your cable type to the folder and rename it to default file
name "C2DP_inputData.mat":

o0k~ w

DP8K channel metrics - normative

DUT bit rate Connector type IntePar_DP tool config file

DP8K DP-to-DP Rename “DP2DP_input_revOp9_RZ90_1p35-2p7-
mDP-to-mDP 4p05GHz.mat” to "C2DP_inputData.mat"

DP8K Alt mode Type-C-to-DP/mDP Rename “C2DP_input_revOp9_RZ90_1p35-2p7-

4p05GHz.mat” to "C2DP_inputData.mat"
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10. Launch the IntePar_DP.exe compliance test tool and load the Excel spreadsheet
“Config_4ports.xlsx” by clicking “Load Config Spreadsheet”. Click Import to import six 4-port
Touchstone files (*.s4p), then click Check Compliance for pass/fail judgment.

11. Repeat Steps 4-7 for the second set of signal pairs.

[#] IntePar - X
JTRCOACON T S oaise yWlorkingDirectory\t01 DevelopmentDisplayFort SelectSpecRemstoPiot | SSIL:SuperSpeed IL v
Select Cable Type and VNA Type
[ 8-Port via 0
Cable Type: Type-C to DP 2 DP1IL
DPZIL
Load/Show S-Parameters File Names o -5 Spec. Limit | 1
S-Parameter File Name Port Definition =)
=
1 >» | C:WyWorkingDirectory\0| DevelopmenfiDisplay®| 234 E -10
2 »» | C\MyWoerkingDirectory Ol DevelopmenfDisplayP [5678] w
w
3 => C:\MyWorkingDirectory\MO| DevelopmenfiDisplayP [1357] -15F
Plot of Result data
4 > | C\MyWorkingDirectoryW Ol DevelopmenfiDisplayP [2468
=20 A L
5 =» | C:\MyWorkingDirectory'WW Ol DevelopmenfiDisplayP, [1368] 0 5 10 15
9
6 »» | C\WyWorkingDirectoryWO| DevelopmenfiDisplay? [2457] Frequency, Hz 5 %10
3 4 1 O Value Criteria Pass/Fail
Import Check Compliance | Save the complance results and plots
| . | ..................... SNCE i ILfit@1.35GHz 27 55 Pass A
ILit@2.7GHz -3.9 -8.5 Pass
ILfit@4.05GHz 5.1 -1 Pass
IMR. 429 -35.8 Pass
a
= IRL 222 -15.2 Pass
INEXT -3.9 -35 Fail
IFEXT -45.9 -33 Pass
SCD12/5CD21 45.9 -35 Pass v
] 0.5 1 1.5 2 e e =
Frequency, Hz <1010
IntePar-DP 0.9
Raw S-Parameters N1_Tx(L)_Tx(R) ~ 1,1~ Xiang Li (intel Corp.) Help Exit
fmin: 10 MHz fmax 20 GHz fstep: 10 MHz Terl i B

12. Repeat the test to cover both source-to-sink and sink-to-source directions in Normal plug
orientation.

For Lower Bit Rate HBR2, HBR and RBR Only
Insertion loss (Normative)

The VNA will automatically perform a pass/fail test using limit line files depending on the bit rate, cable
category or connector type. Please download the appropriate limit line files from K.com prior making the
measurements.

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

TF A side TF B side
Measurement parameters
Port 1 Port 3 Port 2 Port 4
Insertion loss A MLO+ A MLO- B MLO+ B MLO-
AML1+ A ML1- B ML1+ B ML1-
A ML2+ A ML2- B ML2+ B ML2-
A ML3+ A ML3- B ML3+ B ML3-
A AUX+ A AUX- B AUX+ B AUX-

2. Press Channel Next to select Channel 2.
3. Select Trace 7-Trace 10 (Sdd21).
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4. Press Trigger > Single
5. Run and confirm the measured value is within the limit shown below. Otherwise, it will show Fail.

DUT bit rate Cable category Connector type Connector type
Cable (Tr-7) All DP1.4_HBR_IL_Cable_Limit.CSV
HBR2/HBR  Resizing adapter (Tr-8) All DP1.4_HBR_IL_Adapter_Limit.CSV
Extension cable (Tr-9) All DP1.4_HBR_IL_ExtCable_Limit.CSV
RBR All (Tr-10) All DP1.4_RBR_IL_Limit.CSV

Insertion Loss — Lower Limit for High Bit Rate Cable Assembly Types C1, C2, and C3.
Where fis given in GHz, f0 = 1.35 GHz

| -
87x. 1L —0072; 0.1< fif%

IL.[dB]=]  \/: 3
5.68+/f —5.3% f —6.52; @{fgs.l

3

Insertion Loss — Lower Limit for High Bit Rate Resizing Adapters.

Where f is given in GHz, fO = 1.35GHz

' ra
J —L6x, s 01< f<=t
L, [dB]= Vo p 0
J0
3

175, —1.65% f—131; “L<f<8.l

Insertion Loss — Lower Limit for Extension Cables.

Where f is given in GHz, fO = 1.35 GHz

| ra

J—S.EEX Ii—r:r.r:m; 0.1< f<do
IL.. [dB]= VA 3

3417 -318%F-391; Lo r<g

3
Insertion Loss — Lower Limit for Reduced Bit Rate Cable Assembly.

Where f is given in GHz, fO = 0.825 GHz

i

1135 |4 L 001< <o
erun[dB] = 1 'l};::l f 7
20-[12(f -2 +68] ; Lcr<a
L 2 2
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Return loss (normative)

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

TF A side TF B side
Measurement parameters
Port 1 Port 3 Port 2 Port 4
Insertion loss A MLO+ A MLO- B MLO+ B MLO-
A ML1+ A ML1- B ML1+ B ML1-
A ML2+ A ML2- B ML2+ B ML2-
A ML3+ A ML3- B ML3+ B ML3-
A AUX+ A AUX- B AUX+ B AUX-

2. Press Channel Next to select Channel 2.

3. Select Trace 11/Trace 12 (Sdd11).

4. Press Trigger > Single

5. Run and confirm the measured value is within the limit shown below. Otherwise, it will show Fail.
DUT bit rate Cable category Connector type Connector type
HBR2/HBR All (Tr-11) All DP1.4 HBR_RL_Limit.CSV
RBR All (Tr-12) Al DP1.4 RBR_RL_Limit.CSV

Return Loss — Upper Limit for HBR Cable Assembly/Adapter (Full-sized DP Connector),

Where f is given in GHz, f0 = 1.35 GHz

|—15; 0.1<f <3

RL,. [dB]=1 (
max. [dB] | 154123 Loe. | 2L Lo o regy
l A &, E10 f-:‘] p 2 ST

Return Loss — Upper Limit for Reduced Bit Rate Cable Assembly,

-

[Q|

Where fis given in GHz, f0 = 0.8 GHz

i

| =15 : t].l::fi‘%“

RL,. [dB]=1 (1) . -
.—15+12Lf1gmL2_r‘—1J ; Lo f<4
| 1o 2

Near End Noise (NEN) (normative)

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

TF A side TF B side
Measurement parameters
Port 1 Port 3 Port 2 Port 4
Near End Noise (NEN) A MLO+ A MLO- B MLO+ B MLO-
A ML1+ A ML1- B ML1+ B ML1-
A ML2+ A ML2- B ML2+ B ML2-
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A ML3+ A ML3- B ML3+ B ML3-

B AUX+ B AUX- B MLO+ B MLO-
B AUX+ B AUX- B ML1+ B ML1-
B AUX+ B AUX- B ML2+ B ML2-
B AUX+ B AUX- B ML3+ B ML3-

2. Press Channel Next to select Channel 2.

3. Select Trace 13/Trace 14 (Sdd11).

4. Press Trigger > Single

5. Run and confirm the measured value is within the limit shown below. Otherwise, it will show Fail.
DUT bit rate Cable category Connector type Connector type
HBR2/HBR All (Tr-13) All DP1.4_HBR_NEN_Limit.CSV
RBR All (Tr-14) All DP1.4_RBR_NEN_Limit.CSV

Near-End Noise — Upper Limit for High Bit Rate Cable Assembly,
Where fis given in GHz, fO = 1.35GHz

—-26 : 0l< f=1,
Isolation __ [dB]= |

THEN, .

_26+15L0gm(%‘ s fo<f =81
o/

Near-End Noise — Upper Limit for Reduced Bit Rate Cable Assembly,
Where fis given in GHz, f0 = 0.8GHz

~26 1 01< f<f,

Isolation __ [dB]=

—26+15Logm[%‘ . fi<f<4

\._‘ l::/l

Far End Noise (FEN) (normative)

The Power Sum Equal Level Far-End Noise (PSELFEN) represents the difference between cable
insertion loss and the total power sum far end noise from aggressor cable lanes. Prior to measuring the
far end noise between the victim and aggressor channels, the insertion loss of the victim channel must be
measured on Trace 7 and saved to the trace memory.

{( FENn(f))

PSFEN(f)=10xlog ¥ 10" '
1

PSELFEMf )= PSFEM f)—IL(f)

where:

* FENN(f) is the far-end noise in dB
« IL(f) is the victim lane insertion loss in dB
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Since the number of aggressor channels depends on the victim channel, use an appropriate trace for
each test according to the Table below. For test number 2, 3 and 4 (dual aggressor test), the crosstalk
measurements need to be performed separately on each combination of victim aggressor and combine
the results to calculate Far End Noise. For instance, to obtain Far End Noise for test 3, measure Sdd21
between Main Link (0) and Main Link (1) crosstalk, then measure Sdd21 between Main Link (2) and Main
Link (1).

Note: For Single Aggressor FEN, read Pass/Fail signs on Trace 15. For Dual Aggressor 1 & 2, read
Pass/Fail signs on Trace 16.

Test# Aggressor channel (source side) Victim channel (sink side) Trace #
1 Main Link-2 Main Link-3 Tr-15
2 Main Link-1 + Main Link-3 Main Link-2 Tr-16
3 Main Link-0 + Main Link-2 Main Link-1 Tr-16
4 Main Link-1 + AUX Ch. Main Link-0 Tr-16
5 Main Link-0 AUX Ch. Tr-15

1. Connect the VNA ports (Port 1 to 4) to the test fixture ports with RF cables for victim channel
insertion loss.

2. Press Channel Next to select Channel 2.
3. Select Trace 7 (Sdd21).
4. Press Trigger > Single
5. Press Math > Memory > Data > Memory
VNA port Test # Port 1 Port 3 Port 2 Port 4
Insertion loss connection for 1 A ML3+ A ML3- B ML3+ B ML3-
victim channel (Tr-7) 2 A ML2+ A ML2- B ML2+ B ML2-
3 A ML1+ A ML1- B ML1+ B ML1-
4 A MLO+ A MLO- B MLO+ B MLO-
5 A AUX+ A AUX- B AUX+ B AUX-
6. Connect the VNA ports (port 1 to 4) to the test fixture ports with RF cables for Single aggressor Far
End Noise.
VNA port Test # Port 1 Port 3 Port 2 Port 4
Far end noise connection 1 A ML2+ A ML2- B ML3+ B ML3-
for single aggressor 5 A MLO+ A MLO- B AUX+ B AUX-

7. Select Trace 15 (Sdd21).
Press Trigger > Single.
9. Press Math > Analysis > Equation Editor...and turn it ON.

®
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10.

1.
12.
13.
14.
15.

16.
17.
18.

19.

Connect the VNA ports (Port 1 to 4) to the test fixture ports with RF cables for Dual aggressor 1 Far
End Noise.

VNA port Test # Port 1 Port 3 Port 2 Port 4

Far end noise connection 2 A ML1+ A ML1- B ML2+ B ML2-

for dual aggressor 1 3 A MLO+ A MLO- B ML1+ B ML1-
4 A ML1+ A ML1- B MLO+ B MLO-

Select Trace 16 (Sdd21).

Press Math > Analysis > Equation Editor...and turn it OFF.

Press Trigger > Single.

Press Math > Memory > Data > Memory

Connect the VNA ports (Port 1 to 4) to the test fixture ports with RF cables for Dual aggressor 2 Far
End Noise.

VNA port Test # Port 1 Port 3 Port 2 Port 4

Far end noise connection 2 A ML3+ A ML3- B ML2+ B ML2-

for dual aggressor 2 3 A ML2+ A ML2- B ML1+ B ML1-
4 A AUX+ A AUX- B MLO+ B MLO-

Press Trigger > Single.

Press Math > Analysis > Equation Editor...and turn it ON.

Once you finish the measurement, switch the Display Port cable end and repeat the same
measurement for the opposite direction.

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

DUT bit rate Cable category Connector type Connector type
HBR2/HBR  All All DP1.4_HBR_FEN_Limit.CSV
RBR All All DP1.4_RBR_FEN_Limit.CSV

Power Sum Equal Level Far-End Noise — Upper Limit for High Bit Rate Cable Assembly

Where fis given in GHz, f0 = 2.70GHz

0
—zz—aLr;gmU—,,; 0.1< f<f,
PSELFEN __ [dB]= 707N
—22+ MLr;gmUi,;_ fi<f <81
Jo/s

Power Sum Equal Level Far-End Noise — Upper Limit for Reduced Bit Rate Cable Assembly
-26 dB; 0.1 < f< 10 GHz.
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Manual Setup

The 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).

Channel and trace setup

If TDR setup wizard is shown when launching the TDR software, click Close button in the TDR setup

wizard main window.

Open Setup tab in the TDR software.

Set DUT Topology to “Differential 2-Port’ Click OK in a dialog box.
Click Advanced Mode>> and click Yes to enter to Advanced mode.
Set DUT Length to “Auto”.

a kw0~

Click Preset to preset the instrument Click OK in a dialog box to continue.

ENERT =R

5 TORITDT Wizard

o Config
cotentions | Oiecrccorst. |

Basic More Functions Averoge Adv Wavetorm
DUT Tapology | Diéfeertial 2Port ~ Deskew
Setup Ref.2 _ Bal Port Freg Limits
Stim. Ampl
Auto
tho= Us)

Config

i | ouT Lengin welocity Factor [
Leyomssc [ ] — = e

Source Power

Frequency range setup

1. Based on DP2.1 CTS, setup the required testing requirements.
2. Select Sweep > Sweep Setup and key-in sweep properties as below:

e Set Start value to “10 MHz".
e Set Stop value to “20 GHz".
e Set Power value to “0 dBm”.
e Set Points and set to “2000".
e Set IF Bandwidth to “1 kHz".

Note: All frequency domain tests must follow the mandatory sweep setting defined by VESA.

Sweep Setup: Channel 2
Sweep Type  Timing
Sweep Type Sweep Properties
@ Linear Frequency Start | 10.000000 MHz ’j
O Log Frequency Stop | 20.000000000 GHz[Z]
(O Power Sweep Power [0.00dBm ‘GI
O CW Time Points 2000 [£]
O Segment Sweep IF Bandwidth 1.0 kHz ’_:-l
Phase Sweep

e 3

X
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Differential impedance profile

Select Trace 1.
Open Parameters tab.

o 0arwd~

N

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

Select Formant to “Impedance”.
Select Rise Time to “20-80%” and input value “25ps (DP80/DP54) or 50ps (DP8K or lower)’.
Click Tdd11.

Input Horizontal scale (1 ns/div) and horizontal position (-1 ns).
Input vertical scale (5 Ohm/div) and vertical position (25 Ohm).
Open Trace Control tab.

8. Click Trace Settings Copy to launch trace copy dialog box.
Trace Auto Stop Data Marker Marker
TDR 4 'l |_Scale ‘I | g | Single I | Mem ‘I i 'l | Search ‘I
Setu Horizontal Vertical Farameters
- 4 > ~ nU' YV A Allocation Coupling
TDRITDT Med
@ AlT [ marker
Eye/Mask AllS [[] Rise Time

9

10.
1.
12.
13.
14.
15.

Select Trace 1 the From list.
Select Trace 2 in the To list.
Click Copy.

Click Close.

Select Trace 2.

Open Parameter tab.

Click Tdd22.

Intra-pair skew

Gang 7 [ Tam o

Active Trace Only 8

|:| Time D Seale |:| Trace Annotation

El Marker Readout

| File YI

Trace Settings
Copy

1. Select Trace 3.
2. Open Parameters tab.
3. Select “Time Domain” and “Single-Ended’ for Measure.
4. Select Formant to “Volt’.
5. Select Rise Time to “20-80%” and input value to 25ps (DP80/DP54) or 50ps (DP8K or lower).
6. Click T31.
Tor [0 0Y) (S5 ly) (e |l SR 32';_1]|""1"‘”‘||2‘:;‘§ M| EVIEIEIES
5 Horizontal Vertical 2| Parameters I Gating Trace Corirol
e W | nU ‘I > = | y 'i - ‘ m T12 Ti3 T14 M:asurea Time Domain v ] Sngle-Ended v
TOR/TDT '_‘ T21 T22 T23 T24 Format 4 Vok | S
— \?/ .'\?/ \?/ \!/ 8 132 733 T |Stumulus [lwpesSen v
EyelMask  prermssy g™ Ta1 T42 T43 T44 ) Risﬂim?
7. Open Trace Control tab.
8. Click Trace Settings Copy to launch trace copy dialog box.
y Auto Sio Dat, Marke Iarks
TDR lioe 1’l | Scale“l | R I Sln:Ie I | M::'n ‘I afI ['l |5:an§1r ‘I | e vl
Horizontal Vertical Parameters Gating 7
Sele % 4 » Y v A Allocation Coupling Active Trace Only 8
TDRITDT Mixed [] Time [[] Seale [] Trace Annotation Traeecns::ings
— @ AT [ marker [] Marker Readout
Eye/Mask AlS [[] Rise Time
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9. Select Trace 3 in the From list.
10. Select Trace 4 in the To list.

11. Click Copy.
12. Click Close.
Trace Settings Copy x

From: To:
Trace 1 Trace 1
Trace 2 Trace 2
Trace 3
Trace 4 Trace 4
Trace 5 Trace 5
Trace 6 Trace 6
Trace 7 == Copy ==
Trace 8 Trace 8

13. Select Trace 4.

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 4 (T42) and click OK
20. Input Position (%) to 15.

Marker 4Time

TOR | 'l fue. y| Run || Son | o Ty .M‘T‘”v”

18
e Basic More Functions | Trace (Start) | Trace 3 (T31) | | <Time |
DUT Topol Differential 2-Port 2
Setup opelosy Deskeu Ref.Z Target(Stop) Trace 7(T42) 19 | Position (%) 50 |3
TOR/TDT Wizard | Stm- Ampl Deskewloss | Dielectric Const
DUT Length Auto Velocity Factor
| _Fua/Masl Precat irahlalangth = fOcl ECal I i5ciC MOOE >

Inter-pair skew

Select Trace 5.

Open Parameters tab.

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

Select Rise Time to “20-80%” and input value “25ps (DP80/DP54) or 50ps (DP8K or lower)’.

Input Horizontal scale (5 ns/div) and horizontal position (0 s).
Input vertical scale (100 mV/div) and vertical position (200 mV).
Press Search> Target> Target Value and enter 60 mV.

1
2
3
4
5.
6. Click Tdd21.
7
8
9.
10. Press Search> Target> Tracking> Target to turn on Tracking.
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Far End Noise (FEN)

Select Channel Next to select Channel 2 (Frequency Domain Measurement).
Select Trace 15 (Sdd21).

Press Math > Analysis > Equation Editor...and enter the equation below:
“SingleAggressor= 20*log10(mag(data))-20*log10(mag(mem(7)))”

Select Trace 16 (Sdd21).

Press Math > Analysis > Equation Editor...and enter the equation below:
“DualAggressor=10*log10(mag(data*2+mag(mem”2)-20*log10(mag(mem(7)))”

No gk N~

Defining limit line tables

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

Type Begin Stimulus End Stimulus Begin Response End Response
1 | Max |~ 20.0000 MHz 2.50000 GHz -3.00000 dB -3.00000 dB
2 | Max |~ 2.20000 GHz 12.0000 GHz -1.00000 dB -1.00000 dB
3 Off |~ 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”.
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Appendix: DP80/DP54/DP8K Channel Limits

DP80 cable assemblies

High speed test parameter

1 Insertion Loss Fit at
Nyquist Frequencies
(ILfitatNQq)

Tool

Get_iPar &
S4P

Requirement
Normative

Compliance test requirements
For DP80 DP to DP pairs:
>-1.0dB at 0.1GHz,
>-4.0dB at 2.7 GHz,
2-55dB at 5 GHz,

= -6.5dB at 6.75 GHz,

= -8.5dB at 10 GHz, and
=-13 dB at 15 GHz.

For DP80 DP to USB-C pairs:
-1.0dB at 0.1GHz,
-3.8dB at 2.7 GHz,

-5.3 dB at 5 GHz,

-6.2 dB at 6.75 GHz,

-8.1 dB at 10 GHz, and
-12.25 dB at 15 GHz.

IV IV IV IV IV IV

2 Integrated Return Loss
(IRL)

Get_iPar &
S4P

Normative

For DP80 HS Pairs:

IRL PWL limit <-18.5dB @ ILfit -8.5 dB
IRL PWL limit <-15 dB @ ILfit -5 dB
IRL PWL limit <-15 dB @ ILfit -4 dB

For DP80 DP to USB-C Pairs:

IRL PWL limit <-19.5dB @ ILfit -8.5 dB
IRL PWL limit <-15.5 dB @ ILfit -5 dB
IRL PWL limit <-15.5 dB @ ILfit -4 dB

3 Integrated Total Crosstalk
(IXT_DP)

Get_iPar &
S4P

Normative

For DP80 HS Pairs:

IXT_DP PWL limit < -36dB @ ILfit -8.5 dB
IXT_DP PWL limit < -34dB @ ILfit -5 dB
IXT_DP PWL limit < -34dB @ ILfit -4 dB

For DP80 DP to USB-C Pairs:

IXT_DP PWL limit < -36.5dB@)ILfit -8.5 dB
IXT_DP PWL limit < -34.5dB @ ILfit -5 dB
IXT_DP PWL limit < -34.5dB @ ILfit -4 dB

"4 Differential to common
mode conversion
____(SCD12/sCD21)

Get_iPar &
S4P

Normative

For all DP80 HS Pairs:
<-17 dB from 100 MHz to 20 GHz

5 Integrated Multi-reflection
(IMR)

Get_iPar &
S4P

Informative

For DP80 HS Pairs:

IMR PWL limit < -34 dB @ ILfit -8.5 dB
IMR PWL limit < -28 dB @ ILfit -5 dB
IMR PWL limit < -28 dB @ ILfit -4 dB

For DP80 DP to USB-C Pairs:

IMR PWL limit < -35 dB @ ILfit -8.5 dB
IMR PWL limit < -29 dB @ ILfit -5 dB
IMR PWL limit < -29 dB @ ILfit -4 dB

6 Integrated Crosstalk on DP
Lanes (IFEXT)

Get_iPar &
S4P

Informative

Integrated far-end crosstalk within a port:
IFEXT < -43 dB. (Up to 10 GHz)
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DP54 cable assemblies

High speed test parameter
1 Insertion Loss Fit
Frequencies (ILFit)

Tool
Get_iPar &
S4pP

Requirement
Normative

Compliance test requirements
For DP54 DP to DP pairs:
>-1.1dB at 0.1GHz,
>-6.5dB at 2.7 GHz,

> -8.0dB at 4.05 GHz,
>-9.0dB at 5.0 GHz,
>-10.5dB at 6.75 GHz,
>-16.7 dB at 13.5 GHz.

For DP54 DP to USB-C pairs:
> -1.05 dB at 0.1GHz,

> -6.2dB at 2.7 GHz,

> -7.7 dB at 4.05 GHz,

> -8.7 dB at 5.0 GHz,
>-10.1 dB at 6.75 GHz,

> -16.2 dB at 13.5 GHz.

2 Integrated Return Loss
(IRL)

Get_iPar &
S4P

Normative

For DP54 HS Pairs:
IRL PWL limit is -23 dB @ ILfitAtNqg of -10.5 dB,
IRL PWL limit is -18.5 dB @ ILfitAtNq of = -6 dB.

For DP54 DP to USB-C Pairs:
IRL PWL limit is -23 dB @ ILfitAtNq of -10.1 dB,
IRL PWL limit is -18.5 dB @ ILFitAtNq of = -6 dB.

3 Integrated Total Crosstalk
(IXT_DP)

Get_iPar &
S4P

Normative

For DP54 HS Pairs:

IXT_DP PWL limit is -42 dB@ ILfitAtNq of -10.5
dB,

IXT_DP PWL limit < -31 dB @ ILfitAtNq of -4.3 dB,
IXT_DP PWL limit < -31 dB @ ILfitAtNq of 0 dB.

For DP54 DP to USB-C Pairs:

IXT_DP PWL limit is -46.5 dB@ ILfitAtNq of -10.1
dB,

IXT_DP PWL limit <-35.5 dB @ ILfitAtNq of -4.3
dB,

IXT_DP PWL limit <-35.5 dB @ ILfitAtNqg of O dB.

4 Differential to common
mode conversion

Get_iPar &
S4P

Normative

For all DP54 HS Pairs:
<-17 dB from 100 MHz to 20 GHz

5 Integrated Multi-reflection
(IMR)

Get_iPar &
S4P

Informative

For DP54 HS Pairs:

IMR PWL limit = -45 dB @ ILfit -11.3 dB
IMR PWL limit < -38 dB @ ILfit -4.3 dB
IMR PWL limit < -38 dB @ ILfit -3.0 dB

For DP54 DP to USB-C Pairs:

IMR PWL limit = -48 dB @ ILfit-11.3 dB
IMR PWL limit < -41 dB @ ILfit -4.3 dB
IMR PWL limit < -41 dB @ ILfit -3.0 dB

6 Integrated Crosstalk on DP
Lanes (IFEXT)

Get_iPar &
S4P

Informative

Integrated far-end crosstalk within a port:
IFEXT < -43 dB. (Up to 20 GHz)
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DP8K cable assemblies

High speed test parameter Tool Requirement  Compliance test requirements
1 Insertion Loss Fit at IntePar_DP Normative =~ For DP8K DP to DP pairs:
Nyquist Frequencies & S4P 2 -5.5dB at 1.35GHz,
(ILfitatNq) 2 -8.5dB at 2.7 GHz,
2 -11.0 dB at 4.05 GHz,
- 2 -13.3 dB at 5.0 GHz.
2 Integrated Return Loss IntePar_DP Normative  For DP8K HS Pairs:
(IRL) & S4P IRL < 0.0336 x ILFitAtNg2 + 1.28 x ILFitAtNqg —
8.87
3 Differential to Common IntePar_DP Normative  For all DP8K HS Pairs:
____Mode Conversion & S4P <-17 dB from 100 MHz to 8.1 GHz
4 Integrated Multi-reflection IntePar_DP Informative  IMR < 0.0579 x ILFitAtNqg2 + 1.64 x ILFitAtNg —
__ _(IMR) & S4P 23.23
5 Integrated Crosstalk on DP  IntePar_DP Informative  Integrated far-end crosstalk within a port:
Lanes (INEXT/IFEXT) & S4P IFEXT < -35dB (up to 12GHz)

INEXT < -23dB (up to 12GHz)
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Try the new S94DPPCB software today!

Experience the new S94DPPCB compliance test software’s powerful capabilities to improve
your productivity and accelerate your DisplayPort cable compliance test workflow.

Download the 30-days free trial now!

Web Resources
www.keysight.com/find/S94DPPCB
www.keysight.com/find/dp-cable-test
www.keysight.com/find/usb-c-testing
www.keysight.com/find/ena-tdr_compliance
www.keysight.com/find/D9042DPPC
www.keysight.com/find/S94USBCB
www.keysight.com/find/usb-vna
www.keysight.com/find/na
www.keysight.com/find/vnasoftware

www.keysight.com/find/ecal

Keysight enables innovators to push the boundaries of engineering by quickly solving design,
emulation, and test challenges to create the best product experiences. Start your innovation
journey at www.keysight.com.
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