
Simplify the Last DisplayPort Compliance Testing 
- Tektronix DisplayPort 1.1 Test Solution
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Agenda

• Introduction

• Source Testing

• Sink Testing

• Cable Testing
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Introduction

• DisplayPort is the new digital display 
interface standard.

• DisplayPort will initially replace DVI 
interfaces in PC’s. Eventually VGA.

• Promoter group consists of 
Dell, HP, Intel, Genesis Microchip (now 
ST) , NVIDIA, Samsung, 
ATI (now AMD), Tyco, Molex

• Benefits:
– High Data Throughput
– Scalable 
– Lower Cost
– Lower Power
– Smaller Connectors
– etc.
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Hot Plug Detect

Data - 2.7 or 1.62 Gbps
Data - 2.7 or 1.62 Gbps
Data - 2.7 or 1.62 Gbps
Data - 2.7 or 1.62 Gbps

Aux - 1 Mbps

PC Display

DisplayPort V1.1 Technology

• Scalable: 1, 2, or 4 lanes, for up to 10.8Gbps bandwidth
– WQXGA, 30-bit color LCDs can be supported over one link

• Secure: HDCP 1.3 Content Protection 
• AUX CH for 2-way communication 
• AC-Coupled Interface 
• Low Power, Low EMI

SXGA, 1080iXGA, SDTV1-Lane

WUXGA1080i, SXGA2-Lane

WQXGA-30bit1080p-30bit4-Lane

2.7GHz2.7GHz1.6 GHz1.6 GHzLane WidthLane Width
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Structure of Main Link (Lane 0 – Lane 3)

– Consists of AC-coupled, doubly terminated differential pairs 
(lanes)

• AC-coupled to facilitate semiconductor process migration

– Link rate: Either 2.7Gbps or 1.62Gbps per lane
• “HBR” = High Bit Rate 2.7G, 
• “RBR” = Reduced Bit Rate 1.62G
• De-coupled from Pixel Rate
• Depends on required application bandwidth, Tx/Rx capability, and

channel quality
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Interoperability and Compliance Testing

• VESA publishes and maintains the standards

• Compliance test program managed by VTM

• PHY Layer Compliance Test Specification (CTS 
v1.0) documents officially adopted 
at VESA Sept. 2007

• Tektronix instruments approved for 
Sink, Source & Cable PHY testing 
by VESA February 2008

• CTS update to v1.1 – currently pending 
formal adoption by VESA
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DisplayPort Source Testing
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4 Lane Test with P7380SMA probes 

Overall test time reduced by allowing simultaneous 4-lane acquisition & test
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Tektronix DisplayPort Solutions – MOI’s

• We have MOI’s for Source, Sink, and Cable compliance test methods
• Submitted to VESA October 2007
• Available via www.tektronix.com/displayport
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Displayport Tx Measurements 
(Required for Compliance test - CTS V1.1)

• 3 .1  Eye Diagram Testing (Normative)                           
• 3 .2  Non Pre-Emphasis Level Verification Testing (Normative)                 
• 3 .3  Pre-Emphasis Level Verification Testing (Normative)
• 3 .4  Inter-Pair Skew Test (Normative)                                      
• 3 .5  Intra-Pair Skew Test (Normative)
• 3 .6  Differential Transition Time Test (Informative)
• 3 .7  Single Ended Rise and Fall Time Mismatch Test (Informative)
• 3 .8  Overshoot (Informative)   
• 3 .9  Frequency Accuracy ( REMOVED)                             
• 3 .10  AC Common Mode Noise (Normative)
• 3 .11  Non ISI Jitter Measurements (Normative)
• 3 .12  Total Jitter (TJ) Measurements (Normative)
• 3 .13  Unit Interval (Informative)                              
• 3. 14  Main Link Frequency Compliance (Normative)
• 3 .15  Spread Spectrum Modulation Frequency (Normative)
• 3 .16  Spread Spectrum Modulation Deviation (Normative)
• 3. 17  dF/dT Spread Spectrum Deviation HF Variation (Informative)
• 3. 18  AUX Channel DC Test (Normative)   

Normative – required for compliance

Informative – not required
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DPO-DSPT
Compliance Automation Software

• Automates scope setup & compliance 
measurements per the CTS

• User-selectable DUT characteristics
• User-selectable tests
• Creates complete test report

• * Requires DPOJET
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DPO-DSPT - Configure menu
(Connections & device capabilities)
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DPO-DSPT - Select menu
(Select tests to be run)

Select tests to be run

Enter name for Device under test
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DPO-DSPT - Acquire menu
(Source Device must be controlled to transmit proper signals)
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DPO-DSPT - Analyze menu
Shows progress of analysis during execution
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DPO-DSPT - Report
.pdf and .csv
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DPO-DSPT 
Configure menu: 4-probe support
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DPO-DSPT

• All waveform data saved

• Post-processing & re-test supported

• P7380SMA - superior SMA probe
– Signal Fidelity advantage
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DisplayPort Sink Testing
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Tektronix Sink solution

AWG7122B (24GS/s)
DSA70804 or TDS6000B/C 

(>8GHz, jitter calibration)

ET-DP-TPA-P (Plug fixture 
from Efficere) 

Lane 2 Half clock pattern on adjacent lanes

Lane 0 Half clock pattern on adjacent lanes

Lane 1 Stressed 
Pattern applied on 
Lane under test
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Direct Synthesis with AWG

The Tektronix AWG7122B 24GS/s
Arbitrary Waveform Generator is used to 
synthesize the TP2 impaired signals used 
to validate receivers are operating at the 
prescribed bit error rate*.

The AWG’s unique strengths are in it’s 
ability to recall and play back synthesized 
signals which represent expressions of 
Sinusoidal, ISI, Rj, BUJ jitter, pre-
emphasis, equalization, transition time 
and amplitude control with a single button 
press.



22 Tektronix Innovation Forum

DP Stressed Pattern Library

1. Input File: PRBS7.txt (from DP Spec v1.1)

2. Enter Sj, Rj parameters
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DP Stressed Pattern Library

3. Enter ISI value

4. Compile Settings
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DP Stressed Pattern Library

4. Verify pattern matches

requirement: 

Tj = 1.6UI (+/- 5%) 
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Jitter Tolerance sequence

1. Frequency Lock 
(D10.2 => 1010)

2. Symbol Lock 
(K28.5, D11.6, D10.2)

3. PRBS7 then error 
counter cleared

4. Single bit error 
applied for verification

5. Error counter 
cleared again

6. PRBS7 output with 
specified Rj, Sj, and 
ISI

7. Run for prescribed 
time and verify 
number of bit errors
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DisplayPort Cable Testing

• 5.1 Cable Assembly Inter-pair Skew Measurements (Informative) 

• 5.2 Cable Assembly Intra-pair Skew Measurements (Normative) 

• 5.3 Far End Noise (FEN) Measurements (Normative)

• 5.4 Bulk Cable and Connector Impedance Measurements (Normative)

• 5.5 Insertion Loss (IL/SDD21) Measurements (Normative)

• 5.6 Near End Noise (NEN) Measurements (Normative for AUX Channel, 
Informative for Data Channel) 

• 5.7 Return Loss (RL/SDD11) Measurements (Normative) 
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DisplayPort Cable Test Automation

• Sampling scope: DSA8200 

• TDR Modules: 80E04

• IConnect software 80SSPAR

• DisplayPort test fixtures

• Cable Test MOI

• Automation script
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DisplayPort Efficere Fixtures
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5.1 Cable Assembly Inter-pair Skew Measurements 
(Informative)
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5.1 Cable Assembly Inter-pair Skew Measurements 
Example
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5.3 Far End Noise (FEN) Measurements (Normative)

Summation of the crosstalk is 
required
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5.3 Far End Noise (FEN) Measurements Example
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5.4 Bulk Cable and Connector Impedance 
Measurements (Normative)
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5.4 Bulk Cable and Connector Impedance 
Measurements Example
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5.5 Insertion Loss (IL/SDD21) Measurements 
(Normative); HBR
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5.5 Insertion Loss (IL/SDD21) Measurements 
(Normative); HBR
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DisplayPort Cable Automation Script
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Additional Resources

• http://www.displayport.org

• http://www.tektronix.com/displayport

• High-bandwidth Digital Content Protection 
– http://www.digital-cp.com/

• Video Electronics Standards Association
– www.vesa.org


