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1 Introduction 

The purpose of this document is to provide step-by-step guidance on how to perform VESA 

compliance testing on a DisplayPort UHBR Receiver device for Return Loss. 

Throughout this Method of Implementation (MOI), procedures will detail how to perform such VESA 

compliance testing using the R&S® ZNB3000 lineup of Network Analyzers. 

1.1 References 

VESA DisplayPort (DP) Standard Version 2.1b 15 December, 2025 

VESA DisplayPort v2.1 PHY Layer Compliance Test Specification (PHY CTS) Revision 1.1 9 March, 

2026 

VESA DisplayPort Alt Mode on USB Type-C Standard (DisplayPort Alt Mode) Version 2.1b 09 

January, 2026 
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2 Required equipment 

2.1 Test configuration 

Description Equipment Quantity 

Network analyzer R&S®ZNB3000 vector network analyzer, 2 of 4 ports, at least 12 GHz 

Bandwidth 

 
Or R&S vector network analyzer with at least 2 ports and at least 12 GHz 

Bandwidth 
 

 

1 

RF cable R&S®ZV-Z193 var60, 50 Ohm, DC to 26.5GHz, 

3.5mm(f)-3.5mm(m), flexible, phase stable, 

36 inch (914mm) 

2 

Calibration unit/kit One of the following: 

─ R&S®ZN-Z52 var30 calibration unit, 100kHz to 26.5 GHz, 4 ports, 
3.5mm(f) 

─ R&S®ZN-Z53 var32 calibration unit, 100 kHz to 26.5 GHz, 2 ports, 

3.5mm(f) 

─ R&S®ZN-Z135 var03 calibration kit, 50 Ohm, 0Hz to 26.5 GHz, 

3.5mm(f) 

1 

Plug test fixture 
 

 
 

 

Enhanced fsDP: Wilder Technologies ENH-DP-TPA-P 
Luxshare: TFDP-V22PA 

 
 

Enhanced mini-DP: Wilder Technologies ENH-MDP-TPA-P 
Luxshare: TFDP-M21PA 

 
USB4 Type-C: Wilder Technologies DPC-TPA-P 

Luxshare: LL-USBC-TPA-8P 

 

1 for each 
type of 

connector 
on your 

device 

50 Ohm terminator One of the following or equivalent: 

─ Hirose HRM-601A(52) 

─ XMA 2003-6110-00 

─ P1dB P1TR-SAM-26G2W 

6 
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3 Test overview and preparation 

3.1 Measurement scope 

This document focusses on how to perform normative compliance measurements for DisplayPort 

UHBR Receiver Devices for Return Loss.  

 

Compliance requirements are defined for two measurements: 

► Differential Return Loss 

► Common Mode Return Loss 

3.2 Test setup 

3.2.1 R&S®ZNB3000 test setup 

Equipment needed for testing is listed in R&S ZNB3000 Configuration. Below is an example setup 

using the R&S®ZNB3000.  

 

3.3 Recall setup files 

There are recall files delivered together with this document which makes it more convenient to 

perform the required measurements. There is one recall file for each group of measurements, one 
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additional one for the calibration procedure, and three files for the shielding effectiveness test, e.g., 7 

files. 

Recalling the setup files 
1. On the front panel of the instruments, click the green “PRESET” button. 

2. Press “FILE” > “Open Recall...”. 

3. Open the recall files (*.znxml) for the test depending on connector on DUT. 

─ DP_RX_RL 

─ USB_Type-C_RX_RL 

Recall State File 

Name 

Differential 

Reference 
Impedance 

Common 
Mode 

Reference 
Impedance 

Sweep 

Power 

Number 

of Points 
IF-BW 

Start 

frequency 

Stop 

frequency 

DP_RX_RL 85-ohm 25-ohm 0 dBm 3202 1kHz 50 MHz 12 GHz 

USB-Type-C_RX_RL 85-ohm 25-ohm 0dBm 3202 1kHz 50MHz 12 GHz 

 

 

3.4 Calibration and de-embedding 

Calibration of the VNA and RF cables, as well as de-embedding of the test fixtures, is necessary to 

accurately measure the cable assembly characteristics at the proper test points. 

This is accomplished by performing a coaxial calibration until the end of the RF cables, extract the test 

fixture S-parameter files using In-situ De-embedding (ISD) technique, and then import de-embedding 

files in the VNA which removes the effect of the test fixture. 
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3.4.1 Coaxial calibration 

3.4.1.1 Calibration with automated calibration unit 

The most convenient method to perform coaxial calibration is to use an automated calibration unit. 

Doing so will complete calibration faster and more efficiently. 

1. Make sure the active setup is the “Calibration” setup. 

2. On the front panel, press “CAL” 

3. Select “Start… (Cal Unit)” 

4. Select Calibration Type UOSM for best accuracy. 

 

 

5. Follow the calibration wizard during the whole process. 

6. After the calibration is completed, select “Cal” > “Use Cal”. 

7. Enter the “Cal Manager…”. 

8. Add the calibration to the Pool and enter a meaningful name for the calibration. 
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3.4.1.2 Manual calibration with calibration kit 

Alternatively, if an automated calibration unit is not available, then a manual calibration kit can be 

used instead. 

1. Make sure the active setup is the “Calibration” setup. 

2. On the front panel, press “CAL” > “Start… (Manual)” 

3. Select Calibration Type “UOSM” for best accuracy. 

 

4. Open dialog “Calibration Setting”.  
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Check connector (e.g. 3.5 mm), gender (e.g. male) and used CalKit. 

 

 

5. Start calibration and connect all required calibration standards (open, short, match and unknown 

through). 

It is required to measure at least 3 unknown through connections, however further measured 

connections will increase the accuracy. 

 

6. After the calibration is completed, select “Cal” > “Use Cal”. 

7. Enter the “Cal Manager…”. 
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8. Add the calibration to the pool and enter a meaningful name for the calibration. 

 

3.4.1.3 Recalling coaxial calibration 

After calibrating to the end of the RF cables and storing the calibration data, select the measurement 

group preset where measurements should be performed. Then recall the calibration in the selected 

measurement group: 

1. On the front panel, press “CAL” > “Use Cal”. 

2. Open the “Cal manager …”. 

3. Click “Apply” to make it active for the current measurement group. 
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Note: Recalling coaxial calibration procedure must be performed on each measurement group 

and channel after a firmware preset. Otherwise, measurements will be collected without proper 

calibration applied, resulting in inaccurate results. 

 

3.4.2 De-embedding test fixtures 

De-embedding of the test fixture is informative for the compliance test. 

After coaxial calibration is completed, the next informative step is to remove the effect of the test 

fixtures that will be used during testing. This can be accomplished by using files provided by the test 

fixture supplier or collecting de-embedding files from the fixtures manually. This section describes 

both methods of de-embedding. 

3.4.2.1 Using de-embedding files provided by test fixture supplier 

The most convenient de-embedding method is to use files provided by the test fixture vendor. 

1. On the front panel, press “Offset Embed”. 

2. Select “Single Ended” or “Balanced” depending on the files provided by the fixture vendor. 

3. Import the 2-port Touchstone files (*.s2p) or the 4-port Touchstone files (*.s4p) which are 

delivered together with the test fixture.  
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3.4.2.2 Measuring and generating de-embedding files 

In case the test fixture vendor could not supply the necessary files for de-embedding, or there is a 

concern regarding accuracy of such files (from fixture aging/use due to cable insertion over time), the 

user creates new de-embedding files by making measurements in the VNA firmware. This procedure 

will use the In-situ de-embedding (ISD) tool which requires the R&S®ZNB-K220 software option. 

 

1. Go to Channel > Offset Embed 

2. Go to Deembed Assistant 

3. Connect port 1 to ‘+’ on data lane that is under test and port 3 to ‘-‘ on data lane that is under test 

to the test fixture 

4. Select ISD as Fixture Tool 

a) Select “1 x 1 Balanced” for DUT 

b) Select “Balanced” for Left: Model A and Right: Model B 

c) Uncheck “Use same coupon Left and Right” 

d) Press Next 

e) On Coupon A select 1x Open 

f) For Port on Coupon A select “L1” 

g) Click “Measure” for Coupon A 

h) On Coupon B select 1x Open 

i) For Port on Coupon B select “L2” 

j) Click “Measure” for Coupon B 

k) On DUT + Fixture select for left side port “L1” and right side port “L2” 

l) Connect DUT to fixture left and fixture right. 

m) Click “Measure” DUT + Fixture 

n) Click “Apply” 

 

Fixture de-embedding is now properly applied. 



 

Rohde & Schwarz | Application Note Method of Implementation (MOI) for DisplayPort UHBR Rx 
Return Loss Measurement   13 
 

  

4 Compliance measurements with 

R&S®ZNB3000 

This section describes how to perform the Receiver (Rx) Return Loss (RL) Measurement compliance 

measurement with the R&S®ZNB3000 2-port or 4-port vector network analyzer. 

 

Setup: 

1. Recall ‘DP_RX_RL’ or ‘USB_Type-C_RX_RL’ Recall state file on the VNA depending on what 

type of connector is being used on DUT 

2. Calibrate VNA with test cables that will be used for the measurement 

3. Connect lane under test to VNA, data pairs are as follows: 

Data lane Full-size DP & 
Mini DP 

USB Type-C 

 Port 1 Port 3 Port 1 Port 3 

2 ML2+ ML2- Tx1+ Tx1- 

1 ML1+ ML1- Tx2+ Tx2- 

3 ML3+ ML3- Rx1+ Rx1- 

0 ML0+ ML0- Rx2+ Rx2- 
 

Measurement: 

4. Sweep VNA  

5. Analyze Pass/Fail criteria with limit lines provided in the recall state file for Differential Return 

Loss and Common Mode Return Loss 
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6. Repeat steps 3-5 for all remaining data lanes 

7. Repeat steps 2-6 for all supported UHBR rates and connectors on DUT 
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