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INTRODUCTION

The tests contained in this document are organized under Source tests only.

The test definitions themselves are intended to provide a high-level description of the
motivation, resources, procedures, and methodologies specific to each test. This
document outlines precise and specific procedures required to conduct Display Port
tests. This document covers the following tests which are all Tektronix Real Time
DPO/DSA oscilloscope based.

Formally, each test description contains the following sections:
e Test Objective
¢ Interoperability statement
¢ Test conditions
¢ Measurement requirements and

e Pass/fail criteria covering:
o Source compliance tests (tests 3.1 — 3.17)

e Equipment Preparation

Prior to making any measurements, the following steps must be taken to assure
accurate measurement:

1. Allow a minimum of 20 minutes warm-up time for oscilloscope.
Run scope SPC calibration routine. It is necessary to remove all probes from the
scope before running SPC.

3. If using probes, perform the probe calibration defined for the specific probes being
used.

4. Perform deskew to compensate for skew between measurement channels. Note that
it is critical to select “Off” for the “Display Only” control on the Deskew setup window.
This will assure that the deskew data is stored with any waveforms that are stored.
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SOURCE COMPLIANCE TESTS

Test 3.1 — Eye Diagram testing (Normative)

1.1.1 Test Objective

To evaluate the waveform to ensure that timing variabilities and amplitude
trajectories are such to support the overall Display Port system objectives of Bit
Error Rate in data transmission.

1.1.2 References

e Display Port Specification version 1.1 dated 19-Mar-2007 and errata 3
document dated 29-Aug-2007 and errata 4 document dated 6-Sep-
2007.

e Display Port CTS draft 13 version 1 specifications dated 20-Jul-2007,
section 3.1

1.1.3 Test Conditions

Tests shall be made on all Bit Rates supported without Pre-Emphasis and with non
transition bit Voltage swing equal to or less than 800mV differential p-p.
Test Pattern: PRBS 7

1.1.4 Measurement Requirements

The following requirements must be met for each eye diagram measurement:
Clock Recovery as stipulated in section 2.1:
o The analysis equipment shall have the Bandwidth = 8GHz
o When clock recovery is required, the implemented clock recovery
technique shall follow the JT response curve (jitter Vs frequency).
o Note: Clock Recovery is of 2" Order and Loop Damping Factor is 0.7
Minimum Acquisition Time : 25x1/PLLBW " = 25 x (1/10MHz) = 2.5uS
(Note: Where PLLBW = 10MHz and damping factor = 0.7 comes from JT response
curve -ditter Vs Frequency: Fig. 3-18 of errata doc)
Number of Edges measured: >100,000
o For HBR (high bit rate = 2.7Gbps): One Ul = 370pS, for 100,000 Uls
acquisition duration should be 100k * 370pS = 37uS (minimum for 100k
edges)
o For RBR (reduced bit rate = 1.62Gbps): One Ul = 617.3pS, for 100,000
Uls acquisition duration should be 100k * 617.3pS = 62uS (minimum for
100k edges)
The Eye Diagram will be displayed such that more than one full Ul is shown but no more
than 2.5Ul.
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1.1.5 Test equipment required

Refer to Appendix A of this MOI.

1.1.6 Connection Diagram

Refer to Appendix B of this MOI.

1.1.7 Detailed Test Procedure

Using DPOJET:

a. Set the Display Port Transmitter to generate the PRBS7 HBR (high bit
rate=2.7Gbps) pattern with the required Vgying (400mV or 600mV or 800mV) and
with no Pre-Emphasis.

b. Connect the differential input signals to Ch1 of the scope.

c. Enable the Tektronix display port solution application software (DPOJET — Jitter
and Eye Diagram Analysis Tools) and load the appropriate <3.1-EyeDiag-HBR-
DispPort.set> setup file. For recalling setup file: File menu - Recall - navigate
to the appropriate setup file.

Lkilties | Help n

Recal 'What:
[ Look in: Decilloscope Memary

@01 Factary [@0e Factory I®C) 1 Factory Defaults
@02 Factoy @07 Factory

Wavatorm [BD)s Factoy [@0)s Factory
@04+ Factary @02 Factary

BO)5 Factory [0 10 Factory
|_ =B 100mV/div 500 Bi:8.0 o 20.0ns 25.0GS/s IT 200fs/pt

Sample

Loak ir: |_) Setup_File j [ X EF E- -
= 4 i 174 acqs RL:1.0M
ispPort Man October 07, 2007 23:19:36

User Mask

Jitter and Eye Diagram Analysis|

Flename:  [3.7EpeDiagHBR DispPart jﬂ | |
j Cancel o
Height3

Wi _ tee |

Mask Hits1

Files of tupe: [ Setup fles (= s=t)

Figure: Recalling setup for Eye Diagram testing.
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d. After setup recall, ensure that:
o Correct Display port Eye masks <HBR 0dB_SRC 400.msk> and limit

files <HBR noPreEmph_SRC 400.xml> are loaded.

Jitter and Eye Diagram Analysis Tools

Measurement Source(s)
Height1 d Ch1
Height2 NCM
Height3 uCM
Width1 Lajem
ot

File | Edt | “erical | Ho

Description
[+ Height1, Ch1

High Limit

Low Limit

Pass Fail

Current Acquisition 696.2:
(=) Width1, Ch1 693.6:

High Limit

Low Limit

My Recent
Documents

L

Deskiop
by Computer

My Netwark.
Flaces

Bit Type

All Bits Transition Non-Transition

-

Mask

onshDPOJE T W asks\Display PorttHER 0dB SRC_400.msk @

= | Utilties | Help n

55/s 40.0ps/pt

gle Seq
RL:1.0M
er 08, 2007 01:38:05

File name:

Files of twpe:

|HEFR_noFyeEmph_ SRC_400 | Open |
|L\m|t file:s [ %ml] j Cancel

Figure: Pass/Fail limit setting — Navigate through Analyze > Jitter and Eye Analysis > Limits.

25482ps

o The scope time base is 4uS/div and hence the acquisition duration is

40uS.

o Measurements selected are: Eye Height, Eye width and Mask hits.
o The application measurements are configured for proper configuration
parameters and sources (Ch1)

DisplayPort Source Test MOI
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o The vertical scale for the source (Ch1) is such that it occupies >= 6
vertical divisions in the graticule.

o Clock recovery configuration is correct (PLL-Custom BW, PLL model =
type Il, Damping = 0.7, PLL Loop BW = 10MHz).

Jitter and Eye Diagram Analysis Tools

| Measurement | Source(s ) - Y
HaEas DR MEnT [Sourcais) || e it applyto Al
| Height1 LJcnt | Config |FLL S —— | = ‘

Height2 ™ cht |

Helht3 .‘CM PLL Model Damping

Witdth Lajcm engll Type I v| | 700m

| Mask Hits1 e —
| ohal

Loop BW

10MHz

Figure: Measurement configuration — Setting clock recovery parameters.
o Eye diagram plot is added for Mask hits measurement- All bits.

e. In case setup files are not available above mentioned setting should be done
manually.

f. Press Single to run the measurements.

g. As shown in figure below, results will be displayed with pass/fail limits, in the
result panel. Eye diagram plots with mask will be displayed in the plot window.
Eye Height measurements 1, 2, and 3 correspond to All, Transition, and Non-
Transition bits respectively.

h. Click on the ‘options’ arrow button on the result panel and uncheck “Display Units
— Absolute” to change the units of ‘Width’ measurement from seconds to Ul.

Jitter and Eye Diagram Analysis Tools

Save Current Stats

esc?iplinn Mean !.Sld Dev 1 Max - Mi ;-p-p T Popula
J Height1, Ch1 70131mV 821060V 701.89mV  700.73mV  1.1612mv 2
:E.I Height2, Ch1 F01.3 1My 821.06uY f01.89myY  700.73mY  1.1612my 2
I :E.l Height3, Ch1 FIBImY  3A164mY  F4073mY 735.00mY 4.8315mv 2 Export to Ret Waveform .

High Limit [ [ [ S NS v cicpiay unts - Absoe

Wieww Result Summary

Wigw Result Details

Low Limit 63.600my

Pass Fail Pass

Current Acquisition  740.73mV 000DV 740.73mV  740.73mV  0.000OV 1 0.0000¥  0.0000V
b @ Wicth1, Ch1 1.4847ns  3.3845ps  1.1871ns  1.4823ns  4.7864ps 2 0.0000s  0.0000s
() Mask Hits1, Ch1 0.0000 0.0000 0.0000 108000

Figure: Configuring the results for showing Eye Width in terms of Ul (than absolute value in sec.)
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File | Edit | wertical | Horizifer | Trig ursars | Measure | Mask | Math yze | Utities | Hein (R N

) DPOJET Plots CEX

BO0mY

400m' |

200mY

i e PR N R ¥ 7 e R
-400mY 8

-100ps Os 100ps

Options %

Population Max-cc
Ik | 29 N | :_5 0000V
[+ Height2, Ch1 58m\Y  0.0000V 507.58mVY  597.58mY  0.0000v 0.0000v
() Height3, Ch1 F28.74mV  0.0000V 728.74mY  728.74mv  0.0000V 1 | 0.0000v
(& Width1, Ch1 682.91ps 0.0000s 682.91ps 682.91ps 0.0000s 1 0.0000s 0.0000s
() Mask Hits1, Ch1 0.0000 0.0000 0.0000 108000

Figure: Eye Diagram test results with Pass/Fails status and eye diagram plots.

i. Do the similar exercise for measurement on PRBS7 RBR signal (Reduced bit
rate 1.62Gbps). However, the horizontal time base setting will be 8uS/div and
mask <RBR 0dB SRC 400.msk> and Ilimit files <RBR noPreEmph
SRC_400.xml> should be chosen corresponding to RBR signal. These settings
are defined in the setup file <3.1-EyeDiag-RBR-DispPort.set>.

j. If the signal of 400mV amplitude swing passes, then the device passes the
compliance test- if not, repeat the test using a 600mV signal. If the 600mV signal
passes, then the device passes - if not, repeat the test using a 800mV signal.

Using RT-Eye:
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a. Set the Display Port Transmitter to generate the PRBS7 pattern with the required
Vswing (400mV or 600mV or 800mV) and with no Pre-Emphasis.

b. Enable the Tektronix display port solution application software (RT-Eye Serial
Analysis) and load the appropriate setup file < 3.1_EyeDiag_HBR_setup.ini>.

File Edit Vert Horz/Acq Trig Display Cursor Meas Mask Math App MyScope Ulilities Help Button

Tek Stopped Single Seq 1 Acgs 30 Apr 03 20:03:19

1 —

IEE 61.5mvQ - —_—
61.5mVQ il DisplayPo EcEE

ETsEl 61.5mV400ps
IEI#E] 61.5mV400ps

File Modules Measurements Plots

Probe Type | Differential

Timing
Eve Wyidth/ Unit
Eye Height Interval
Rise
Time
Fall

Time RIENEE DP_HER.ini

Files
Menu: Meas-»Select

Figure: Recalling setup for Eye Diagram measurement on RT-Eye application.

c. Ensure that the correct Display port Eye masks and limit files will be loaded.
Configure the application for proper channel, PLL, number of Ul and RL settings.

File Modules Measurements Plots Results Log ties Help

T

Clock

Recovery
Metho

oo
o

Nominal Data Rate

PLL Order

Second

Menu: Meas-=Config

Figure: Configuring the clock recovery parameters for Eye Diagram measurement.
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Modules Measurements Plots Results Log Utiliies Help

Configure

o

Mode

Single Run

FOU rr-eye” H X

-

| File Modules Measurerments Plots Fesults Log Utiliies Help

Limits Limits File Editor
E= =

Limits File

\D HER 00 lim:

Menu: Meas->Limits

Single Run

-

Figure: Configuring the limits for Eye Diagram measurement..

d. Click on start and Run the test.

e. Result will display the eye diagram with Mask and Pass/ Fail status.
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- } RT-Eye Plot Summary

Details

Time Units

Unit Interval

Menu: Results->Summary

Figure: Eye Diagram measurement result with plots and pass/fail status.

f. If the signal of 400mV amplitude swing passes, then the device passes the
compliance test- if not, repeat the test using a 600mV signal. If the 600mV signal
passes, then the device passes - if not, repeat the test using an 800mV signal.

1.1.8 Pass/Fail Criteria

There can be no signal trajectories entering into the mask. As long as one or more
differential voltage swing settings meet the eye mask specification, the source device is
considered to be compliant. (Reference: Errata draft 4 document, Sept 6, 2007)
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TEST 3.2 - Non Pre-Emphasis Level Verification Testing
(Normative)

1.2.1 Test Objective

To evaluate the waveform peak differential amplitude to ensure signal is neither over,
nor under driven. [Reference: Table 3.10 VESA Display Port Standard]

1.2.2 References

e Display Port specification version 1.1 dated 19-Mar-2007 and errata 3 document
dated 29-Aug-2007 and errata 4 document dated 6-Sep-2007.
e Display Port CTS draft 13 version 1 specifications dated 20-Jul-2007, Section 3.2.

1.2.3 Test Conditions

Tests shall be made on all Bit Rates supported without Pre-Emphasis for all differential
voltage swings supported.
Test Pattern: PRBS 7

1.2.4 Measurement Requirements

The following requirements shall be met for each level measurement:
Number of Edges measured >1000 (*Note: Set the trigger to acquire the required
portion of the waveform and then wait for scope to have > 1000 acquisitions)
Amplitude measurement will be performed using Vy = MAX(Vy,V.) where V, and V| have
the following definitions:
e Vyis the Mode of the High or ‘one’ voltage over the last two Uls when three or
more successive one’s are transmitted.
e VL is the Mode of the Low or ‘zero’ voltage over the last two Uls when three or
more successive 0’s are transmitted.
Note: Triggering is set in such a way that three consecutive 1’s or 0’'s are
captured in the acquisition for the measurement of voltage levels.
Voltage Peak-Peak = VH-VL

1.2.5 Test equipment required

Refer to Appendix A of this MOI. (**DSA/DPO 70804 with DPOJET analysis module and
P7380SMA probe)

1.2.6 Connection Diagram

Refer to Appendix B of this MOI.
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1.2.7 Detailed Test Procedure

a. Connect the respective channel of the Display port signal output to the scope
CH1 using P7380SMA probe and Efficere Display Port Fixture.
b. Recall the setup <3.2_NonPreEmph_Level HBR_VL mea.set> or Do scope
autoset and then do following setting:
o Horizontal / Acquisition setup > Horizontal Tab: Mode = Automatic;
Scope time base 400pS/div; Sampling Rate = 250GS/s
o Horizontal / Acquisition setup - Acquisitions Tab: Sampling Mode =
Equivalent; Acquisition mode = Sample

Horizental

. Manu;

Position

50.0%

Acquisition

Figure: Scope horizontal and acquisition setting for Vy; and V. measurements.

o Trigger setup > Trigger type = Timeout; Timer = 3Ul period (1.11nS for
HBR data, 1.875nS for RBR data) and ‘Trigger When’ = Stays low.

Trigger - Timeout
A Event

wose | [T | CXEEEG

B Event

Figure: Scope trigger setting for Vy and V| measurements.

c. Enable the DPO acquisition mode (FastAcq mode) and wait for > 1000 triggers
completion
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d. Enable the cursor gating and place the cursor-1 at approximately one unit
interval after the falling edge as shown below (close to where the signal enters
the ‘low’ or ‘zero’ level)

e. Place second cursor at around two Ul (740ps) away from the first cursor.

f. Add the scope built in ‘Low’ measurement with cursor gating enabled to measure
the signal level between the cursor gating and note down this as V..

sk | Math 5 Ltilties | Help |88

| B 115mV/div 500 By:8.0G6 ( o ] -13.8mV | 400ps 250.0GS/s ET 4.0ps/pt
Sample
2 229 958 957 acqs RL:1.0k
Auto  October 08, 2007 2

-416.3mV

Figure: Screen showing measurement of V| with cursor gating enabled

g. MeasuringVy. Now recall the setup
<3.2_NonPreEmph_Level HBR_ VH_mea.set> or change the ‘Trigger when’ to
‘Stays high’ in the trigger setup. Ensure that signal captured between the two
cursors is now the ‘high’ or ‘one’ level.

h. Now note down the ‘High’ measurement value as V.

File | Edit | “ertical | Hc | Trig ask | Math | e | Ltities | Help |

| ™ 115mvidiv 500 By:8.0G ¥ ] |ﬂm Time -13.8mV | 400ps 250.0GS/s ET 4.0psipt |
Sample
9 157 874 acqs RL:1.0k
Auto  October 08, 2007 0

Value Mean i Max St Dev Count Info

®® ign'  [s84.mv_[384.12285m [s749m  [sorom  [svozu  [ateak | |
Figure: Screen showing measurement of Vy with cursor gating enabled

i. Find the difference Vu-V.. With the screenshots shown here Vy = 384.1mV and
V. =-411.7mV and the difference V-V = 795.8mV peak-to-peak (or 0.7958V).
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1.2.8 Pass/Fail Criteria

Voltage Peak to Peak will fall in the range:
Output Level 1: 0.34< Result <0.46
Output Level 2: 0.51< Result <0.68
Output Level 3: 0.69< Result <0.92
Output Level 4: 1.02< Result <1.38

Nominal Setting is 400, 600, 800 and 1200mVolts peak-peak
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3.3 Pre-Emphasis Level Verification Testing (Normative)
1.3.1 Test Objective

This test evaluates the effect of pre-emphasis of the source waveform measuring peak
differential amplitude assuring accuracy of pre-emphasis setting. [Reference: Table3.10
VESA Display Port Standard]

1.3.2 References

e Display Port Specification version 1.1 dated 19-Mar-2007 and errata 3 document
dated 29-Aug-2007 and errata 4 document dated 6-Sep-2007.
e Display Port CTS draft 13 version 1 specifications dated 20-Jul-2007, section 3.3.

1.3.3 Test Conditions

Tests shall be made on all Bit Rates supported with Pre-Emphasis for all differential
voltage swings supported.
Test Pattern=PRBS 7

1.3.4 Measurement Requirements

The following requirements shall be met for each level measurement:
Number of Edges measured >1,000 (Note: Set the trigger to acquire the required portion
of the waveform and then wait for scope to have > 1000 acquisitions).

Vswing measurements shall be taken using an average of a histogram of level (Vswing = Viop
- Vhase). The Histogram will window the 45% to 55% locations of the analyzed bit (Note:
Histogram based ‘mean’ measurements will be enabled with waveform histogram box
spanning over 45% to 55% of the analyzed bit Ul). The analyzed bit is defined as:
e For transition bits, the analyzed bit is over the first bit interval past a transition
(Note: From transition put the cursors on 1% bit Ul).
e For non transition bits the analyzed bit is the third bit interval past a transition
(Note: From transition put the cursors on 3" bit Ul).

At every voltage setting and pre-emphasis setting subject to constraints in Table 3-12 of
the Display Port Standard, the following measurement sequence shall be followed:
1. Set DUT with no pre-emphasis (0dB)
a. Measure the transition bit voltage swing, rail-to-rail: Vswing_transition_0dB
b. Measure the non-transition bit voltage swing (third bit of consecutive 0’'s or
1’s):Vswing_nontransition_0dB
c. RATIO_0dB = Vswing_transition_0dB/Vswing_nontransition_0dB
2. Set DUT with pre-emphasis (PE dB=3.5, 6, or 9.5 dB)
a. Measure the transition bit voltage swing, rail-to-rail: Vswing_transition_PEdB
b. Measure the non-transition bit voltage swing (third bit of consecutive 0’s or
1’s): Vswing_nontransition_PEdB
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c. RATIO_PEdB = Vswing_transition_PRdB / Vswing_nontransition_PEdB
3. Calculate Pre-Emphasis Ratio = RATIO_PEdB / RATIO_0dB.

1.3.5 Test equipment required

Refer to Appendix A of this MOI. (**DSA/DPO 70804 with DPOJET analysis module and
P7380SMA probe)

1.3.6 Connection Diagram

Refer to Appendix B of this MOI.

1.3.7 Detailed Procedure

a. Connect the respective channel of the Display port signal output to the scope
CH1 using P7380SMA probe and Efficere Display Port Fixture. The signal has
no pre-emphasis.

b. Do the steps mentioned in 1.2.7a to 1.2.7c (Procedure for test 3.2 — Non Pre-
Emphasis  level verification test) using setup files <3.3 Pre-
Emph_Level_Vh_measSetup.set> & <3.3_Pre-Emph_Level_VL_measSetup.set>
for measuring Vy and V| and hence the voltage swing.

c. Recall the specified setup files or do following scope setting manually:

o Horizontal / Acquisition setup -> Horizontal Tab: Mode = Automatic;
Scope time base 200pS/div; Sampling Rate = 500GS/s

o Horizontal / Acquisition setup -> Acquisitions Tab: Sampling Mode =
Equivalent (ET); Acquisition mode = Sample

o Trigger setup > Trigger type = Timeout; Timer = 3Ul period (1.11nS for
HBR data, 1.875nS for RBR data) and ‘Trigger When’ = Stays low (for V
and Stays High for V4 measurement).

Trigger - Timeout

Figure: Scope trigger setting to measure V| for transition and non-transition bit.

d. Enable the DPO acquisition mode (FastAcg mode) and wait for > 1000 triggers
completion

e. Measure - Waveform Histogram - Waveform histogram setup window: Define
the histogram box span (45% - 55% of the Ul) over analyzed bit. Add Histogram
Mean by navigating through Measure - Histogram Measurements - Mean.
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Waveform Histogram Setup

L Adjust Histogram Box
Histogram Mode
Top Limit

[ 549.7mv

Limits Location
_— o
Histogram Scaling »

Linear Log Bottom Limit

. - I

Histogram Size Left Limit Right Lirnit

@ @ ’W [ Zps @ [ 201ps @B

Figure: Waveform histogram setting to measure Vy and V| for transition and non-transition bit.

f. Define the histogram box left and right limit corresponding to 45% and 55%
respectively of 1% bit Ul just after the transition. Note down the ‘Hs Mean*
measurement as V| of Transition bit.

File | Edit

[ = 115mvidiv son GRENEE | D[ 1150 | (@@ Time  43.7mv || 200ps 500.0GS/s ET 2.0psipt

& 962ps Sample
RL:1.0k

13 841 681 acqs
Aute October 17, 2007 0

5t Dev Count  Info

-395.1mV  (-395.24619m

Figure: Measurement of V_ for Transition bit.

g. Now shift the histogram box on the 3" bit Ul from the transition maintaining the
same box width i.e., left limit is at 245% of Ul and right limit is at 255% of Ul from
the transition. The ‘Hs Mean® measurement reading this time will give V| for non-

transition bit.
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Meth [ wities | Hero |

— Ly 1 £ ——

43.7mV ( 200ps 500.0GS/s ET 2.0ps/pt
i Sample
600 703 acqgs RL:1.0k
Auto  October 17, 2007 02:

Value Mean

463.5mV  |-463.54201m |-463.7m  |-462.2Zm m |
Figure: Measurement of V| for Non-Transition bit.

h. Now change the trigger setting to capture three consecutive 1’s by making the
parameter ‘Trigger when’ as ‘Stays high’.

Trigger - Timeout AcTimenut — Acquire

Trigger Type Source

Timeout A\ Ch1

Set to 50%

Settings
Shared

Figure: Screen showing trigger setting for measurement of Vy for transition and non-transition bit.

i. Place histogram box as described in step (f) and (g) to measure Vy for transition
and non-transition bits respectively.

| Help \n

m IIVH(;'- Time 43.7mV _' [ 200ps 500.0GS/s ET 2.0psipt ]
424 453 acqs RL:1.0k
6.02GHz Auto  October 17, 2007

| &= 115mV/div

Value Mean Min Max St Dev c

@™ Mean* [371.7mV  [371.84075m [370.Bm 372.8m 193.9p

Figure: Measurement of V, for Transition bit.
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File | Edt | “erica i ask | Math | e | Ltities | Help \n

|ﬂ &B Time 43.7mV | (200ps 500.0GS/s ET 2.0psipt
i Sample
8 129 846 acqs RL:1.0k
Auto  October 17, 2007 02!

Value Mean i Count Info

@™ Mean* [431.7mV  [431.68382m [98.94m 431.8m mm-
Figure: Measurement of Vy for Non-Transition bit.

j. Calculate the voltage swing ratio for signal without pre-emphasis
e Vswing_transition_0dB = Vy — V| (for transition bits)
e Vswing_nontransition_0dB = Vy — V| (for Non-transition bits)
e RATIO_0dB = Vswing_transition_0dB/Vswing_nontransition_0dB
k. Now feed signal with pre-emphasis and repeat the similar exercise, from step (a)
to (j), to calculate voltage swing ratio for signal with Pre-Emphasis.
RATIO_PEdB = Vswing_transition_PRdB / Vswing_nontransition_PEdB

File | Edit | * il i ity i C ask | Math

| &I 115mvidiv B ( |n &IB Time 43.7mV (200ps 500.06S/s
) i ) Sample
2 893 240 acqgs
Auto October 17, 2007

[382.3mv_[382.37119m
Figure: Measurement of V_ for Transition bit of signal with pre-emphasis.
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|- 115mV/div J ) | aE® Time  43.7mv || 200ps  500.0GS/Is ET 2.0psipt
) i i Sample
20 806 724 acqs RL:1.0k
Auto  October 17, 2007

Count Info

e | Edit | *

| &I 115mVidiv 500 EREETEN T | QA E® Time  43.7mv (200ps 500.0GS/s ET 2.0psipt |
) i ) Sample

4 784 528 acqs

Auto  October 17, 2007

Value Mean Min Max 5t Dev Count nfo

Mean* 373.8mV  |373.60359m |361.9m 375.3m 1242.8p

|(200ps s00.0GSIs ET 20psipt |
i Sample

3 387 589 acqs RL:1.0k

Auto October 17, 2007

Count Info

Figure: Measurement of Vy for Non-Transition bit of signal with pre-emphasis.
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I Finally calculate the Pre-Emphasis ratio = RATIO_PEdB / RATIO_0dB

1.3.8 Pass/Fail Criteria

1. Pre-Emphasis Calculation shall meet the following range for the appropriate levels
[Reference Table 3-10]:

For 3.5 dB setting: 1.2 < Pre-Emphasis Ratio < 1.8

For 6.0 dB setting: 1.6 < Pre-Emphasis Ratio < 2.4

For 9.5 dB setting: 2.4 < Pre-Emphasis Ratio < 3.6
2. The values of pre-emphasis must monotonically increase as pre-emphasis setting is
increased. Specifically, pre-emphasis values of 1.6 to 1.8 are valid for either the 3.5 dB
setting or the 6 dB setting but NOT both.
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3.4 Inter-Pair Skew Test (Normative)
1.4.1 Test Objective

To evaluate the skew, or time delay, between respective differential data lanes in the
Display Port interface. [Reference Table 3.10 VESA Display Port Standard]

1.4.2 References

e Display Port specification version 1.1 dated 19-Mar-2007 and errata 3 document
dated 29-Aug-2007 and errata 4 document dated 6-Sep-2007.
e Display Port CTS draft 13 version 1 specifications dated 20-Jul-2007, Section 3.4

1.4.3 Test Conditions

Tests shall be made on highest Bit Rate supported without Pre-Emphasis for 400mV
differential voltage swing.

Test Pattern: PRBS 7

Sources with 2 and 4 lane operation only (Each combination applicable).

1.4.4 Measurement Requirements

The following requirements shall be met for the inter-skew measurement:

De-skewed measurement channels

Number of Edges measured: 100

Waveform maximized on screen: More than half vertical screen used, Horizontal covers
~ 8 Ul

Capture waveforms on two lanes simultaneously on two measurement channels.

Search both waveforms for common point in PRBS 7 sequence and measure time
difference between the corresponding edges. Find the time of transition by determining
when the waveform crosses the transition amplitude.

For each signal, find Vi and V| using similar method as prescribed in section 3.1.4.
Vransition= {VH +V, } /2

Inter-Lane Skew = {1/Num EdgeS} 2 [ TTransition_LaneA - TTransition_LaneB ]

Note: Basically find inter-lane skew for one acquisition and then average it over number
of acquisitions.

1.4.5 Test equipment required

Refer to Appendix A of this MOI.

1.4.6 Connection Diagram
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Refer to Appendix B of this MOI.

1.4.7 Detailed procedure (See note after the detailed procedure)

a. Deskew the scope channels.

b. Connect the two differential signals under test to the 2 scope channels using two
P7380SMA probes.

c. Repeat the steps mentioned in 1.2.7(a) to 1.2.7(i) of this MOI to determine Vy
and V_ of the signal. Average of these levels i.e., Vruansiion = (Vi + V1)/2 will be
used as reference data level in the trigger setting.

d. Do scope autoset and set the vertical scale to ensure the waveform covers more
than half the screen. Set the horizontal scale to capture 8UIl of the signals
(horizontal time base = 400pS/div, Sampling rate = 25GS/s, RL =1k).

e. Set the trigger on Ch1-> Trigger type = Serial, Bit Rate = 2.7Gbps, Trigger on
pattern = 01111001, Data level = Vyuansiion (Mid of Vyand V).

Trigger - Serial Pattern ArSerial — Acquire

Trigger Type Clk Src Data Src Standard Trigger O
Serial Y | RCk Y Chi ¥ Custom [ DEtd Lovel
[z
Ceding Bit Rate

/"i ; 'I“i $8b10b v 27Gbfs R Clk

Settings 01111001

Shiared s/ Format

Figure: Scope trigger setting for skew measurement.

f. Locate the same pattern on second channel. Measure the time difference
between transitions on two channels using cursors.

®B[2a20s | | A e® serial |[ 400ps  25.0GS/s 1T 4.0psipt
-

m 3321 acqs RL:1.0k
& (27.78GHz Auto October 10, 2007  03:46:24

&P 120mv/div 500 By:8.0G
T 120mV/div 500 By:8.0G6

Figure: Skew measurement using cursors by triggering on specific pattern.
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g. The cursor delta will give the skew between the two measured lanes.

1.4.8 Pass/Fail Criteria

-2Ul < Inter-Lane Skew — Nominal Skew setting < 2UI.
i.e., for HBR signal: -740pS < Inter-Lane Skew — Nominal Skew setting < 740pS
And for RBR signal: -1234pS < Inter-Lane Skew — Nominal Skew setting < 1234pS

The Display Port Standard prescribes 20Ul (7.4nS for HBR and 12.34nS for RBR) offset
from Lane 0 to Lane 1, Lane 1 to Lane 2 and from Lane 2 to Lane 3. Between Lane 0
and Lane 2, the Nominal Skew setting will be 40Ul (14.8nS for HBR and 24.68nS for
RBR Signal).
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3.5 Intra-Pair Skew Test (Normative)
1.5.1 Test Objective

To evaluate the skew, or time delay, between respective sides of a differential data lane
in a Display Port interface. [Reference Table 3.10 VESA Display Port Standard]

1.5.2 References

e Display Port specification version 1.1 dated 19-Mar-2007 and errata 3 document
dated 29-Aug-2007 and errata 4 document dated 6-Sep-2007.
e Display Port CTS draft 13 version 1 specifications dated 20-Jul-2007, Section 3.5

1.5.3 Test Conditions

Tests shall be made on highest Bit Rate supported without Pre-Emphasis for 400mV
differential voltage swing.

Source / Test Pattern: PRBS 7

Applies to 1, 2 and 4 lane operation (All functional lanes to be tested).

Intra-pair measurement implies two single ended probed points on a given differential
data lane.

1.5.4 Measurement Requirements

The following requirements shall be met for the intra-skew measurement:

De-skew the measurement channels

Number of edges measured: Num_Edges = 100

Waveform maximized on screen: More than half vertical screen used, Horizontal covers
at least two Ul for good transition identification.

Capture signals on two lanes simultaneously on two single ended measurement
channels. Find falling edges of one channel that is aligned with corresponding rising
edges of signal on other channel. Find the time of transition by determining when the
waveform crosses the transition amplitude.

For each lane composed of 2 single ended signals D+ and D-, find Vy and V. using
similar method as prescribed in section 3.1.4.

Keep Vrransiion= 0 vOlts

Intra-Lane Skew = {1/NumEdges} * Z [D+Transition_High - D-Transition_Low]

1.5.5 Test equipment required

Refer to Appendix A of this MOI. (**DSA/DPO 70804 with DPOJET analysis module)

1.5.6 Connection Diagram
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Refer to Appendix B of this MOl — NO PROBE USED FOR THIS TEST.

1.5.7 Detailed Procedure

a. Deskew the scope channels.

b. Connect the two single-ended signals of a lane under test to scope channels
CH1 and CH2 using matched cable pair.

c. Do Auto set and Set the vertical scale to ensure the waveform covers more than
half the screen. Set the horizontal scale to capture 2UIl of the signals (Horizontal
time base = 100pS/div for HBR signal).

d. Set the trigger type to edge trigger.

Trigger - Edge

A Event i
ETami

#

Figure: Trigger setting for intra-pair skew measurement.

e. Go to measurement menu, select time tab and then configure delay
measurement. Select setup in delay measurement and configure sourcel as lane
A+ (Ch1) and source 2 as lane A- (Ch2). Configure ref level as 50%, Delay
Edge1 =rise time and Delay Edge2 = fall time.

Delay Settings

| Rising to Falling, search Forward |

Channels Source 1 Mid Rer

+ 50.0%
[ )

Figure: Delay measurement setting for intra-pair skew measurement.

f. Right click on the delay measurement result in the grid area to select statistics
under delay measurement menu and configure weight factor (n=) as 100 edges.

g. Take the averaged delay value after 100 edges as the intra-pair skew value. For
the example shown, the skew is 27.1pS.
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File | Edt | i i ig | Math |

————

|
&IB 60.0mVidiv 500 By:8.0G ] (Ae® /somv |[100ps 1.07TSts  ET 1.0psipt
P 500 By8.0G6 Dg

651 323 acqs RL:1.0k
Auto  October 09, 2007 07:49:06

. Mean |
‘ GT pely:  [27ps  [51768675p [70.02p [21.28p [18.25p [159.0 [ |
Figure: Skew measurement using scope delay measurement.

1.5.8 Pass/Fail Criteria

Intra-Lane Skew < 30 ps.

3.6 Differential Transition Time Test (Informative)

- Informative test, not included in this version.

3.7 Single Ended Rise & Fall Time Mismatch Test (Informative)

- Informative test, not included in this version.

3.8 Overshoot and Undershoot Test (Informative)

- Informative test, not included in this version.
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3.9 Frequency Accuracy (Normative)
1.9.1 Test Objective
To evaluate that the clock distribution network of the source device conform to within an
acceptable tolerance of the nominal operating frequency. [Reference Table 3.10 VESA
Display Port Standard]
1.9.2 References
e Display Port Specification version 1.1 dated March 19 2007 and errata 3
document dated 29" Aug 2007 and errata 4 document dated Sept 6 2007.
e Display Port CTS draft 13 version 1 specifications dated July 20 2007
Section 3.9.
1.9.3 Test Conditions
Tests shall be made on all Bit Rates supported.
Transmitter set to 0dB pre-emphasis and differential swing to 1.2V
Test Pattern=D10.2

1.9.4 Measurement Requirements

The following requirements must be met for each frequency measurement:
Minimum Acquisition Time: 33usec

1.9.5 Test equipment required
Refer to Appendix A of this MOI.
1.9.6 Connection Diagram

Refer to Appendix B of this MOI.

1.9.7 Detailed Procedure
Using DPOJET:

In the scope recall the setup ‘Frequency Accuracy’<3.9_Frequency Accuracy.set and
open the DPOJET application in Analyze > DPOJET - Select

Scope setup: 4us/div, 40ps/pt (40us acquisition time)

Select Measurement: Data Period on Math1 = Ch1-Ch3 or Ch1 (SMA probe)
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& 125mV/div Lo lt,:8.0G | | | 25.0GSis 40.0ps/pt

€T 125mV 800ps -4.0ns 4.0ns 2un Sample
816 acqs RL:1.0M
Auto  October 08, 2007

Jitter and Eye Diagram Analysis Tools
Heasurements Measurement Source(s)
Period  PosWidth  NegWidth Freq Freq Tt
Clear Selected
H-Period  +Duty Cycle —Duty Cycle

Clear &ll
CCPeriod  +CCDuty —CCDuty
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Click on Single to run the application. When complete, the statistics table will contain the
results.

File | Edit | “erical | Horizfeg | Trig |

&TB 125mV/div CNIelE, 5.0 | 1~ Lo WX || 4.0us  25.0651s 40.0ps/pt

FITIe 125mV 800ps -4.0ns 4.0ns Single Seq
1 acqs RL:1.0M
Auto  October 08, 2007 11

Jitter and Eye Diagram Analysis Tools Options

Population Max-cc

Note that this measurement is rounded up from an internal representation of 9 digits. For
measurements that are near the limit, it is possible to use the following procedure to
view additional resolution on the measurement.
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Select “Export to Ref Waveform” in the Options menu

File | Edt

Math Litiltie= | Help n

€T® 125mv/div 500 By:8.0G |/ o.ov |[ 4.0us  25.06s1s 40.0ps/pt
T 125my 800ps -4.0ns  4.0ns Preview Single Seq
0 acqs RL:1.0M
Auto  October 11, 2007
Jitter and Eye Diagram Analysis Tools

| Save Currert Stats .

View Result Summary
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Select Ref1 as the Destination. This transfers the Period profile into the scope’s Ref
waveform memory.

utities | tero |

‘Measurement ' Destination

Freq1, Ch1 ‘None

= 125mV/div 500 By:8.0G || 4-0ps  25.0GSis 40.0ps/pt

T 125mY 800ps -4.0ns  4.0ns Preview Single Seq
0 acqs RL:1.0M

Auto  October 11, 2007

Note: Qnly z Qptions X,

Jitter and Eye Diagram Analysis Tools e

aulation Max-cc Min-cc
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Once the reference waveform is transferred into the scope’s storage, minimize the
DPOJET screen so that only the scope Ul is displayed.

Enable Mean amplitude measurement. Despite the fact that these are called amplitude
measurements, in this case the measurements will be showing mean frequency.

Read the value of the current acquisition (ref waveform) following the p: symbol.

File | Edit | a Mask | Math | Utilties | Help ‘n
L L r

1~ Lo AR || 4.0us  25.008/s 40.0ps/pt
\ Preview Single Seq
5t Dev Count  Info 0 acqs RL:1.0M

Auto  October 11, 2007 15:25:49
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Using TDSJIT3:

Start the JIT3 application on Scope. Cancel the Jitter Wizard and within JIT3 recall the
setup <3.9_Frequency_Accuracy.set>.

Scope setup: 4us/div, 40ps/pt

Select Measurement: Data Period on Math1 = Ch1-Ch3 or Ch1 (SMA probe)

( @ 200mV  4.0us ] | ( 4.0pus  25.0GS/s 40.0ps/pt )
FITTh 200mY 400ps -2.0ns 2.0ns Preview
= 6 acqgs RL:1.0M
Auto  October 10, 2007

TDSJIT 3 .itter Analysis

! in i
Seque Add Measurement

ki Cycle -
Select Period Ve N-Cycle
Meas : a CyCle
Ch2 Positive Megative
Configure ’ Freguency
Cy-Cy DU Cy-Cy D
Paositive Negative
Canfigure
OUrces -
- RIEERH=

| Menw: Weasurement->Select | | Status - Reardy

Click on Single to run the application. When complete, the statistics table will contain the
results.

Note that this measurement is rounded up from an internal representation of 9 digits. For
measurements that are near the limit, it is possible to use the following procedure to
view additional resolution on the measurement.

Select “Plot” from JIT3 main menu bar, and create a time trend plot of the period.
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-

@ Time Trend Of Clock Freql (M1)

[
77 E Control ( m - -

Clock Freglik1)

Clear All

Menu: Plot->Create Status : Read
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To get more measurement resolution, use the Export: Save function in JIT3’s plot screen,
and select “Ref” from the pull-down menu. This transfers the Period Profile into the
scope’s Ref waveform memory.

@ Time Trend Of Clock Freql(#1) E”El[zl

Save

Data
Fig
Ret

Select .
= covs (B Y o Y Y Y N

vEa 1ent

Clock Frequency

henu: Plot-=Create Status | Ready

)] Export to Reference

e (e ER o
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[ @Tm 4.04MHz4.0ps (Ee® /oov | a0us 250681 40.0psipt |

\ Preview
Value Mean Min Max 5t Dev Count  Info 0 acqs RL:1.

—tean
‘ &® Mean*  [1.356Hz ‘w 1.356 135G o o T Auto  October 10, 2007

Once the reference waveform is transferred into the scope’s storage, minimize the JIT3
screens, so that only the scope Ul is displayed.

Enable Mean amplitude measurement. Despite the fact that these are called amplitude
measurements, in this case the measurements will be showing mean frequency
(amplitude of the waveform).

Read the value of the current acquisition (ref waveform) following the p: symbol.

1.9.8 Pass/Fail Criteria

The mean frequency shall be within the bounds set by the bit rate +/- 300ppm not
accounting for the effects of SSC which is 1.349595 GHz to 1.350405 GHz for HBR
devices and 809.7570 MHz to 810.2430 MHz for RBR devices.

[Reference Table 3.10 VESA Display Port Standard]
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3.10 AC Common Mode Noise (Normative)
1.10.1 Test Objective

To evaluate the AC common mode noise, or true and complement mismatch, of the
differential data line of a Display Port interface. [Reference Table 3.10 VESA Display
Port Standard]

1.10.2 References

e Display Port Specification version 1.1 dated March 19 2007 and errata 3
document dated 29" Aug 2007 and errata 4 document dated Sept 6 2007.

e Display Port CTS draft 13 version 1 specifications dated July 20 2007
Section 3.10.

1.10.3 Test Conditions

Tests shall be made on all Bit Rates supported with and without Pre-Emphasis for all
differential voltage swings supported.
Test Pattern=PRBS7

1.10.4 Measurement Requirements

The following requirements must be met for each measurement:
Appropriately de-skew measurement channels

Number of Edges measured: >100,000

Minimum Acquisition Time : 25x1/PLLBW, (=2.5uS for PLLBW = 10MHz)
VTX-AC-CM = (Vrxpius + V1x-Minus)/2

1.10.5 Test equipment required

Refer to Appendix A of this MOI.

1.10.6 Connection Diagram

Refer to Appendix B of this MOI.

1.10.7 Detailed Procedure

Using DPOJET:

In the scope recall the setup <3.10_AC_Common_Mode Noise.set> and open the
DPOJET application in Analyze > DPOJET-> Select

Scope setup: 4us/div, 40ps/pt (>100,000 UlI)
Select Measurement: Ampl > Common Mode Noise on Ch1, Ch3
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| wities | tero |

( & 60.0mVidiv 500 By:16.0G ] | 4.0ps  25.0GS/s 40.0ps/pt )
T 60.0mVidiv 500 By:16.0G ] Single Seq
£33 60.0mV 800ps -4.0ns 4.0ns 1 acqs RL:1.0M
T 60.0mV 800ps  -4.0ns 4.0ns Auto  October 08, 2007 11:

Jitter and Eye Diagram Analysis Tools

Heasurements Measurement Source(s)

Period Pos Width HNeg Width Fregq
Clear Selected

H-Period  +Duty Cycle —Duty Cycle

Clear All
CCPeriod  +CC-Duty —CCDuty

LD
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Click on “Start” to run the test. Record the Mean Common Mode voltage as shown below.

File | Edit | * | | sth | utities | tero |

B 60.0mV/div 5000 By:16.0G 1 ( |[ a.0ps  25.0Gs1s 40.0psipt

" 60.0mV/div 500 By:16.0G Single Seq
£IT9) 60.0mV 800ps -4.0ns 4.0ns 1 acgs RL:1.0M
T 60.0mV 800ps -4.0ns  4.0ns Auto  October 08, 2007 11:15:43

Jitter and Eye Diagram Analysis Tools Options
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If pre-emphasis is used to compensate for cable loss then the same procedure as above
can be used.

T 100mV/div 500 By:16.0G | =™ / 0.0v |[40ps 25.0Gsts 40.0psipt |
T 100mV/div 500 By:16.0G ) Ru Sample

#317) 100mV 800ps -4.0ns 4.0ns 690 acqs RL:1.0M
T 100mV 800ps -4.0ns 4.0ns Auto October 08, 2007

Jitter and Eye Diagram Analysis Tools
Heasurements Measurement Source(s)

Period Pos Width Neg Width

Clear Selected
 A—

N—Period  +Duty Cycle —Duty Cycle —

Clear All
| CC-Period +CCDuty  —CC-Duty
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Click on “Start” to run the test. Record the Mean Common Mode voltage as shown below.

Utilities | Help n

[ /oov 4.0ps  25.0GSis 40.0psipt |
I Single Seq
1acqgs RL:1.0M
Auto  October 08, 2007 11:26

@B 100mV/div 500
T 100mV/div 500
€272 100mV 800ps -4.0ns
T 100mV 800ps  -4.0ns

Optians X

Population
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Using RT-Eye:

Start RT-Eye application on  Scope. Select File => Recal =>
<3.10_AC_Common_Mode_Noise.ini>. Select AC CM Voltage in Amplitude frame. Make
sure Probe type is Single Ended.

| Ltities | Help n

[ @™ s0.0mvidiv soo PN |/ -7.2mv |[4.0us  25.06s1s 40.0ps/pt
T 60.0mVidiv Lol Ey:16.0G| Preview Single Seq
€273 60.0mV 400ps -1.96ns 2.04ns 0 acqs RL:1.0M
; ™ 60.0mV 400ps -1.96ns 2.04ns Auto  October 10, 2007 21
File Modules Measurements Plots Results Log Utiliies Helo
Probe Type

Rise High AC CM

e Bit Rate L i TIE Jitter | -
Differential De- : "

Time Skew Amplitude Ermphasis Configure e g

enu: Meas->Select
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Click on “Start” to run the test. Record the StdDev Common Mode Voltage from the
Results - Details section as shown below.

& 60.0mV/div Eli[el,:16.0G] ] |_ﬂmf—7 2mv ._|.4.0u5 25.0GSis 40.0ps/pt ]
T 60.0mVidiv Lol Ey:16.0G| Single Seq

#2739 60.0mV 400ps -1.96ns 2.04ns 1 acqs RL:1.0M
T 60.0mV 400ps -1.96ns 2.04ns Auto  October 10, 2007 21

File Modules Measurements Plots Results Log Utiliies Help I-IIiRT-Eye®

Lower Lim Upper Lim

c —

2wk

Mode

Single Run *

enu: Results->Details

1.10.8 Pass/Fail Criteria
The measured AC common mode noise shall not exceed 20mV (RMS).
Note: This test limit is subject to further evaluation. The current value reflects TP1

specified performance so this limit does not derate the performance through a connector.
[Reference Table 3.10 VESA Display Port Standard]
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3.11 Non ISI Jitter Measurements (Normative)

1.11.1 Test Objective

To evaluate the amount of Non-ISI jitter accompanying the data transmission.
[Reference the Figure 3.18 and figure 3.19 in the VESA Display Port Standard]

1.11.2 References

e Display Port Specification version 1.1 dated March 19 2007 and errata 3
document dated 29" Aug 2007 and errata 4 document dated Sept 6 2007.

e Display Port CTS draft 13 version 1 specifications dated July 20 2007
Section 3.11.

1.11.3 Test Conditions

Tests shall be made on all Bit Rates supported for all output levels.

Pre-emphasis is allowed to be set for best performance. The rationale for this flexibility is
the understanding that some devices may have substantial copper trace lengths to the
output receptacle. In these cases, being allowed pre-emphasis to overcome the loss is
reasonable.

Test Pattern = PRBS7

1.11.4 Measurement Requirements

The following requirements shall be met for each frequency measurement:

Number of Edges measured: >1E6

Measurement PLL: Refer to section 2.1

Transition points in the signal (Zero crossings when signal transitions from low to high or
from high to low) are found. Signal processing techniques are used to evaluate the
underlying clock for the signal and the transition points are compared in time versus this
time reference. Sophisticated algorithms are applied to evaluate jitter components from
arrays of time deltas so determined.

1.11.5 Test equipment required
Refer to Appendix A of this MOI.
1.11.6 Connection Diagram

Refer to Appendix B of this MOI.
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1.11.7 Detailed Procedure

In the scope recall the setup <3.11_Non_|S| Jitter.set> and open the DPOJET

application in Analyze-> DPOJET > Select

Scope setup: 40us/div, 40ps/pt (>1e6 Ul)

Select Measurement: TU@BER and DDJ1 on Math1 = Ch1-Ch3 or Ch1 (SMA probe)

[ ™ 200mv/div Lo lt,:8.0G | ' |_mm /B.omv

EIT3» 200mV 2.0ns  -T4.0ns -54.0ns

Jitter and Eye Diagram Analysis Tools

Heasurements Measurement
RJ-66 TJ@BER1

RJ
W W @ o
DJ-00 Phase Noise @

W W
@ @ !
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us 25.0G5/s 40.0ps/pt )
Sample
220 acqs RL:10.0M
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Source(s)
JCh1
e
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Click on Single to run the application. When complete, the statistics table will contain
the results.

Calculate Non-ISl jitter = Tj(BER) — DDJ

&= 200mvidiv son EPEIEE || #0.ous 25,065
ATaE 200mY d0ns B dos -440ne

1 acgs

| Autd  Ocleber 11, 2007

Jitter amd Eywe Disgram Anabysis Toolks

L] (] 2 Pafiulation  Max.co oo
11 1 1000 LOO0s
BI0BMps  E3I084ps  (LDOD0s 1 L0000 oLOnns
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If using pre-emphasis the same setup can be used.

[ &=® 200mvidiv g ] IIija.Omv 1[40.0us 25.06sis 40.0psipt |

‘ #T3» 200mV 2.0ns -74.0ns -54.0ns Single Seq

72 1 acqs RL:10.0M
Auto October 08, 2007 12:21:57

Clear Selected

TJ@BER

@ W Uy @ D
@ @ @ S

( &=H 200mVidiv B i |‘mmj'ﬂ.0mv I .0ps s 40.0ps/pt 1
#T3» 200mV 4.0ns  -84.0ns -44.0ns Single Seq
. 1acqgs RL:10.0M
Auto October 11, 2007 16:04:07

Min 5

28.238ps 28.238ps 0.0000s 0.0000s 0.0000s

DisplayPort Source Test MOI Page 51 ver 0.95



Tektronix Inc.

DisplayPort Source Test MOI Page 52 ver 0.95



Tektronix Inc.

Using TDSJIT3:

Start the JIT3 application on Scope. Cancel the Jitter Wizard and within JIT3 recall the
setup <3.11_Non_ISI_Jitter.ini>

Scope setup: 40us/div, 40ps/pt (>1e6 Ul)

Select Measurement: Data PLL TIE on Math1 = Ch1-Ch3 or Ch1 (SMA probe)

File | Edit ig | Displ s easure | Mask | Msth e | Ltities | Help n

@ 150mV  40.0us |_mmja4mv _| 40.0ps 25.0GSls 40.0psipt

T 150mY 2.0ns  -74.0ns -54.0ns
1 acqs RL:10.0M

Auto  October 10, 2007

Select Source ( neral

ch1 S
Select - Period
MEas a

Configure S Frenuency
MEAS

Math Defs

Mathi >
S0Urces
Goto =
Clear All

Menu: Measurement->Select Status : Read

Add Measurement
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In the Configure enable RjDj analysis with a repeating pattern length of 127 and
BER-9.

Filz | Edt A ot Fiiy s Math Ltiltie=s | Help ﬂ

@TH 150mV 40.0ps [e=» _/8.amv || 40.0us 25.0Gsis 40.0ps/pt

T 150mY 2.0ns  -74.0ns -54.0ns
1 acqs RL:AD
Auto October 10, 2007 2 g

Rj/Dj Analysis

e —
MEds Data Pattern Total Jitter
& ) o

Configure
teas

Canfigure
SOUrces

ot

henu: Measurement-»5Select Status : Ready

Configure Clock Recovery with 10MHz Loop BW, 2nd Order PLL, and a damping factor
of 0.707
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File | Edit ica i s easure | hiask Msth yze | Liilties | Help n

@ 150mV  40.0us |_mmj34mv _| 40.0ps 25.0GSls 40.0psipt

T 150mY 2.0ns  -74.0ns -54.0ns
1 acqs RL:10.0M
Auto  October 10, 2007 2 9:21

£ en Sources oop B
Standard
ME3s Frequency
I
MEBS _
Configure
S0Urces
PLL Order

Menu: Measurement->Select Status : Read

Press Go to Results button and click on “Start” to run the test. When complete, the
statistics table will contain the results.

Calculate Non-ISl jitter = Tj(BER) — DDJ

If using pre-emphasis the same setup can be used.
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@ 150mV  40.0us

FITTr 150mY  2.0ns

enu. Resulis->TIE. RiDj-BEER

-740ns -54.0ns

Tektronix Inc.

| e /8.amv

The Non-ISI Jitter maximum values are as follows:

Tx pins [TP2 [TP3 [Rx pins
Non-151 {ps) Non-15l (ps) Mon-151  Non-Sl
HBR
Anipp 96.296 96.296 122 222  |125.556
RBR
ATipp 98.765 98.765 272.840 |287.037

1.11.8 Pass/Fail Criteria

The maximum deterministic jitter at the compliance points is outlined in the following

table:

Transmitter | Transmitter | Receiver Receiver
package Connector Connector package
pins’' {TP2) (TP3) pins”
Non-1S8] Non-1S1 Non-IS| Non-IS1

H.igh—Bit Rate (2.7Gh/s per lane)

Ao | 0.26 | 026 | 0330 | 0339

Reduced-Bit Rate (1.62Gh/s per lane)

A | 016 | 0.16 | 0442 | 0465

From Table 3-13 VESA DisplayPort Standard, consult spec for updates.
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3.12 Total Jitter (TJ) Measurements (Normative)
1.12.1 Test Objective

To evaluate the total jitter accompanying the data transmission at either an explicit bit
error rate of 10E9 or through an approved estimation technique1. This measurement is a
data time interval error (Data-TIE) jitter measurement. [Reference the Table 3.13 VESA
Display Port Standard]

1.12.2 References

e Display Port Specification version 1.1 dated March 19 2007 and errata 3
document dated 29" Aug 2007 and errata 4 document dated Sept 6 2007.

e Display Port CTS draft 13 version 1 specifications dated July 20 2007
Section 3.12.

3.12.3 Test Conditions

Tests shall be made on all Bit Rates supported.
Pre-emphasis is allowed to be set for best performance.
All voltage levels verified.

Test Pattern = PRBS7

3.12.4 Measurement Requirements

The following requirements shall be met for each Total Jitter measurement:

Number of Edges measured: >1E6

Measurement PLL: Refer to section 2.1)

Use Dual Dirac Model to estimate jitter to a 10-9 BER.

Transition points in the signal (Zero crossings when signal transitions from low to high or
from high-to-low) are found. Signal processing techniques are used to evaluate the
underlying clock for the signal and the transition points are compared in time versus this
time reference. Sophisticated algorithms are applied to evaluate jitter components from
arrays of time deltas so determined.

1.12.5 Test equipment required
Refer to Appendix A of this MOI.
1.12.6 Connection Diagram

Refer to Appendix B of this MOI.
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3.12.7 Detailed Procedure

Using DPOJET:

In the scope recall the setup <3.12_Total Jitter.set> and open the DPOJET application

in Analyze > DPOJET-> Select
Scope setup: 40us/div, 40ps/pt (>1e6 Ul)

Select Measurement: TU@BER on Ch1 (P7380SMA probe)

(Alternatively, the test can be performed using matched cable pair; in this case select

Measurement as Math1 = Ch1-Ch3)

[ axm 200mv/div s00 GUENEN | (Hem /o0my

212y 200mV 2.0ns  -74.0ns -54.0ns

Jitter and Eye Diagram Analysis Tools

Heasurements

TIE RJ R.J-0d
@ @ @ @ Clear Selected

TJ#BER DJ DJ-6b Phase Noise

Measurement
TJ@BER1

Clear All
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Configure the measurement as shown below:
Pattern type= repeating, Length =127Ul, BER = 1e-9

Jitter and Eye Diagram Analysis Tools

( select ) .Mg.??.u.remem Sour?'_#-s] ool Data Signal Settings Apply to Al

Pattern Type Pattern Length

Repeating | ¥ 2/ @

Total Jitter Component

BER = 1E-?

Click on Single to run the application. When complete, the statistics table will contain the
results.

[ @ 200mv/div ) [mmja omv | (40.0us 25.0Gss 40.0psipt |
FT2» 200mV 2.0ns -74.0ns -54.0ns ) Single Seq
- 1 acqs RL:10.0M
Auto  October 08, 2007

Jitter and Eye Diagram Analysis Tools

Description i Population Max-cc
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If pre-emphasis is applied the same setup as above can be used to measure Total Jitter.

[ ® z00mvraiv | Ops  25.0GSls 40.0psipt |

@72 200mV 2.0ns  -74.0ns -54.0ns Single Seq

.- 1acqgs RL:10.0M
Auto  October 08, 2007

Measurements Measurement Source(s)

Jitter 1
o Summary TJ@BER1 Ch1

TIE RJ RJ-4i
@ @ @ @ Clear Selected

TJ@BER DJ AT Phase Noise

Clear All

[ ® z00mvraiv 500 EMENEN | Ops  25.0GSls 40.0psipt |
@72 200mV 2.0ns  -74.0ns -54.0ns Single Seq
.- 1acqgs RL:

Auto  October 08, 2007

er and Eye Diagram Analysis Tools Options

Description i - Population Max-cc
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4. Compare Tj(BER) to Table 3-13 below

Tx pins [TP2 I |Rx pins
Non-I5l (ps) Hon-15l (ps) Non-1SI  Non-I5Il
HBR
Atipp 96.296 134 815 181.852 |196.296
RBR
Atipp 98.765 137.654 332716 |358.025

Table 3-13
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Using TDSJIT3:

Start the JIT3 application on Scope. Cancel the Jitter Wizard and within JIT3 recall the
setup <3.12_Total Jitter.ini>

Scope setup: 40us 40ps/pt (>1e6 Ul)
Select Measurement: Data PLL TIE on Ch1 (P7380SMA probe)

(Alternatively, the test can be performed using matched cable pair; in this case select
Measurement as Math1 = Ch1-Ch3) — shown in illustration below.

Filz | Edt Ficy ask e | Ltities | Help n

€T 150mV  40.0us ™ /5.4mv || 40.0us 25.0651s 40.0ps/p

T 150mY 2.0ns  -74.0ns -54.0ns
1 acqs RL:10.0M
Auto  October 10, 2007

Add Measurement

Select 3 Period
teas cl

hdath1 e
Canfigure Frequency
Meas

Math Defs

Sources
Goto

I

henu: Measurement-»5Select | Status | Ready

DisplayPort Source Test MOI Page 62 ver 0.95



Tektronix Inc.

In the Configure enable RjDj analysis with a repeating pattern length of 127 and

BER-9.

File | Edi

@ 150mV  40.0ps
T 150mY 2.0ns  -74.0ns -54.0ns

Select
Meas
Canfigure
MEeas
Configure
S0Urces

Menu: Measurement->Select

Math

|| 40.0us 25.0Gsis 40.0psipt

1 acqs RL:10.0M
Auto  October 10, 2007

RjIDj Analysis
on Ooff
Data Pattern Total Jitter
Pattern Length @BER=1E-7

U I 9 .

Status : Read
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Configure Clock Recovery with 10MHz Loop BW, 2™ Order PLL, and a damping
factor of 0.707.

File | Edt

€T 150mV  40.0us 1~ Lo WERE || 40.0us 25.0651s 40.0ps/pt

T 150mY 2.0ns  -74.0ns -54.0ns
1 acqs RL:10.0M
Auto  October 10, 2007

| TDSJIT 3 .itter Analysis :}
F
nen Loop

e Freguency
canfigure

Meas
Canfigure

SOUMCES

henu: Measurement-=5Select Status | Ready
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Press Go to Results button and click on “Start” to run the test. When complete, the
statistics table will contain the results.

If pre-emphasis is applied the same setup as above can be used to measure Total
Jitter.

ze | Ltiities | Help n

£TW 150mV 40.0us ] (B e/ 8amv [ 40.0us 25.08s0s 40.0psipt |

AT 150mY 2.0ns  -74.0ns -54.0ns
1 acgs RL:10.0M

Auto October 10, 2007 21:41:48

| Status : Read

Menu: Results-=TIE:R|D[-BER

The Total Jitter maximum values are as follows:

Tx pins [TP2 [TP3 |Rx pins
Non-151 {ps) Non-151 (ps) Non-151  HNon-I5I
HBR
ATipp 96.296 134.815 181.852 |196.296
RBR
ATipp 98.764 137.654 332716 |35B.024
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3.12.8 Pass/Fail Criteria
The maximum total jitter at the compliance points is outlined in the following table.

a

Transmitter Transmitter Receiver Receiver
package Connector Connector package
pins' (TP2) (TP3) pins’
TJ Td TJ Td
High-Bit Rate (2.7Gb/s per lane)
Ay 0.26 0364 0.491 0.53
Reduced-Bit Rate (1.62Gh/s per lane)
At 0.16 0.223 0.539 0.58

From Table 3.13 VESA DisplayPort Standard
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3.13 Unit Interval (Normative)

1.13.1 Test Objective
To evaluate the overall variation in the Unit Interval width over at least one full SSC cycle
to ensure it stays within the spec limit of 300PPM

1.13.2 References

e Display Port Specification version 1.1 dated March 19 2007 and errata 3
document dated 29" Aug 2007 and errata 4 document dated Sept 6 2007.

e Display Port CTS draft 13 version 1 specifications dated July 20 2007
Section 3.13.

1.13.3 Test Conditions

Tests shall be performed on a PRBS7 signal, with SSC enabled. An evaluation of at
least 100K Unit Intervals or 1 Full SSC cycle is required to ensure that any SSC
modulation on the signal does not violate the time base accuracy specifications.

1.13.4 Measurement Requirements
This measurement should be evaluated over 100K Consecutive Unit intervals.

1.13.5 Test equipment required
Refer to Appendix A of this MOI.
1.13.6 Connection Diagram

Refer to Appendix B of this MOI.

1.13.7 Detailed Procedure

Using DPOJET:

In the scope recall the setup <3.13_Unit_Interval.set> and open the DPOJET application
in Analyze-> DPOJET - Select

Scope setup: 40us/div, 40ps/pt (>1e6 Ul)
Select Measurement: Data Period on Ch1 (P7380SMA probe)

(Alternatively, the test can be performed using matched cable pair; in this case select
Measurement as Math1 = Ch1-Ch3)
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B 125mV/div 500 ERENEN

@ 125mV 2.0ns  -74.0ns -54.0ns

Jitter and Eye Diagram Analysis Tools

Measurements

Period Pos Width Neg Width
N—-Period +Duty Cycle  —Duty Cycle

CCPeriod  +CCDuty  —CC-Duty

DisplayPort Source Test MOI

Fregq

Measurement
Clear Selected

Clear All

Page 68

_\'eumus 25.0GS/s
Sample
122 acgs
Auto  October 08, 2007

Source(s)

Jo— e

40.0ps/pt

RL:10.0M
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Set the Signal Type: Data

Tektronix Inc.

B 125mV/div so0 GNENT
T 125mV 2.0ns  -74.0ns -54.0ns

Jitter and Eye Diagram Analysis Tools

Measurement Source{s)

HJ:: h

DisplayPort Source Test MOI

(e S 7.5mv

Signal Type

Page 69

40.0us 25.0GSis

Sample

119 acqs
Auto  October

11, 2007

40.0psipt

RL:10.0M

16:21:02
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lick on Single to run the application. When complete, the statistics table will contain the
results.

‘ &TB 125mV/div s00 GUENEN | (e /7.5mv |[ 40.0us 25.06s1s 40.0psipt |

2=y 125mV 2.0ns  -74.0ns -54.0ns Single Seq
1 acqs RL:10.0M
Auto  October 08, 2007

Jitter and Eye Diagram Analysis Tools Cptions X

Note that this measurement is rounded up from an internal representation of 9 digits. For
measurements that are near the limit, it is possible to use the following procedure to
view additional resolution on the measurement.
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Select “Export to Ref Waveform” in the Options menu

File | Edit | e

B 125mV/div s00 EWENIS [/ 7.5mv || 40.0pus  25.0GSis 40.0ps/pt

T 125mY 2.0ns  74.0ns -54.0ns Single Seq
1 acqs RL:10.0M
Auto  October 08, 2007

T Save Current Stats .
Popula Wieww Result Summary
e Result Details
. Expart to Ret Wavetorm ..

IE] Display Units - Abzolute
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Select Ref1 as the Destination. This transfers the Period profile into the scope’s Ref
waveform memory.

File | Edit |

[ aTm 3.73ps 40.0us | ([Ee® /7.5mv ][ 40.0us 25.0651s 40.0psipt |

-\ Preview Single Seq
Value Min Max 5t Dev Count Info 0 acqs RL:10.0M
370..

M
&I Mean*  [370.4ps ([370.38302p J[370.4p  [70.4p oo [0 [ @ | Auto  October 08, 2007  12:43:41

Once the reference waveform is transferred into the scope’s storage, minimize the
DPOJET screen so that only the scope Ul is displayed.

Enable Mean amplitude measurement. Despite the fact that these are called amplitude
measurements, in this case the measurements will be showing mean period.

Read the value of the current acquision (ref waveform) following the p: symbol.
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Using TDSJIT3 :

Start the JIT3 application on Scope. Cancel the Jitter Wizard and within JIT3 recall the
setup <3.13_Unit_Interval.ini>.

Scope setup: 4us/div, 40ps/pt (>100,000 Ul)
Select Measurement: Data Period on Ch1 (P7380SMA probe)

(Alternatively, the test can be performed using matched cable pair; in this case select
Measurement as Math1 = Ch1-Ch3) — shown in illustration below.

utities | tero |

OB 125mV 4.0ps ] (™ /8.amv :l.tl.ﬂus 25.0GSls 40.0psipt |
FTT 125m\Y 800ps  -10.4ns -24ns

1 acqs RL:1.0M

Auto  October 10, 2007 21

J3 File Measurements Results Plot Log Utlity Help

Select Source G 1eral

i[] =
e | Add Measurement
L chi1 N

Select
Meas Lt
Configure Math1
-Meas Math Defs
Mathi 7 L2
S0Urces

‘ - (PIEER=

Menu: Measurement->Select Status : Read
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Click on Single to run the application. When complete, the statistics table will contain the
results.
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File | Edi

@TH 125mV 4.0ps ] |[ 4.0us  25.0680s 40.0psipt |
ST 125my 800ps  -10.4ns
1 acqgs RL:1.0M

Menu: Resuts->All Statistics | Status | Ready
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Note that this measurement is rounded up from an internal representation of 9
digits. For measurements that are near the limit, it is possible to use the following
procedure to view additional resolution on the measurement.

File | Edit | “ertical | Horizitcg | Trig | Displk ash Math e | Ltities | Helg 'n

“ l i lniMx! R

il

[ @ym 464as  4.0ps ([Ee® /samv |[4.0us 250681 40.0psipt |

N Praview
Value i 5t Dev Count Info 0 acqs RL:1.0M

Auto  October 10, 2007 22:07:46

1.13.8 Pass/Fail Criteria
The mean Unit Interval must satisfy the following criteria:

e Mean Unit Interval measured between 617.0987.ps (min) to 617.4691 ps (max)
with SSC disabled and 614.1975 ps (min) to 617.4691 ps (max) with SSC
enabled (for products running at RBR).

e Mean Unit Interval measured between 370.2592 ps (min) to 370.4815 ps (max)

with SSC disabled and 368.5185 ps (min) to 370.4815 ps (max) with SSC
enabled (for products running at HBR).
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Note there are two spec limits corresponding to either SSC disabled or enabled
(+Oppm to -5000ppm deviation)
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3.14 Frequency Long Term Stability (Informative)

1.14.1 Test Objective

To evaluate the overall variation in source time base accuracy over a measurement
interval of no fewer than 10 SSC cycles, ensuring the device stays within the required +-
300PPM limit.

1.14.2 References

e Display Port Specification version 1.1 dated March 19 2007 and errata 3
document dated 29" Aug 2007 and errata 4 document dated Sept 6 2007.

e Display Port CTS draft 13 version 1 specifications dated July 20 2007
Section 3.14.

1.14.3 Test Conditions
Tests shall be performed on a PRBS7 signal, with SSC enabled.
An evaluation of at least 10 full SSC cycles is required.

1.14.4 Measurement Requirements

As SSC in Display Port is mandatory, the reported result must be the mean of ten
measured maximum values from the range of SSC modulation deviation. The execution
of this test must include use of the filter to remove the low frequency SSC components
of phase modulation. This filter is a High Pass filter with a 20dB/Decade roll off with a
corner frequency 60X that of the highest SSC frequency allowed. (1.98MHz).

(Note: this procedure uses a Low pass filter with a cutoff frequency of 1.98MHz)

1.14.5 Test equipment required

Refer to Appendix A of this MOI.

1.14.6 Connection Diagram

Refer to Appendix B of this MOI.

1.14.7 Detailed procedure

Using DPOJET :

In the scope recall the setup <3.14_Frequency_Stability.set> and open the DPOJET
application in Analyze > DPOJET > Select

Scope setup: 40us/div, 40ps/pt (>1e6 Ul)
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Select Measurement: Data Period on Ch1 (P7380SMA probe)

(Alternatively, the test can be performed using matched cable pair; in this case select
Measurement as Math1 = Ch1-Ch3)

@B 125mV/div
€ 125mV 2.0ns

Measurements

Period Pos Wiidth Neg Width

N-Period  +Duty Cycle -Duty Cycle

CC—Period  +CC-Duty —CC—Duty

DisplayPort Source Test MOI

Sample
248 acqs RL:10.0M
Auto  October 08,2007  14:11:18

| S 7.5mv |[ 40.0us 25.0681s 40.0psipt ‘

Measurement Source(s)

Freq " ch
Clear Selected
—_—
S

Clear Al

Page 79
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Configure Signal Type: Data

I 125mV/div 500 ERENEN || 40.0us  25.06s!s 40.0ps/pt

@ 125mV 2.0ns  -74.0ns -54.0ns Rur Sample
119 acqs RL:10.0M
Auto  October 11, 2007

Jitter and Eye Diagram Analysis Tools
Measurement Source{s)

> cn

Signal Type
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Configure filters: 2" order low pass, 1.98MHz

File | Edi

= 125m\V/div son CNENER |_“mf?5m\r‘ || 40.0ps  25.0GSls 40.0psipt

37T 125mV 2.0ns  -T4.0ns -54.0ns Preview Single Se
g q

0 acqs RL:10.0M
Auto  October 11, 2007

Measurement Source{s)

High Pass (F1) Low Pass (F2)

Freq

Filter Spec Filter Spec
No Filter v 2nd Order ¥

Freq (F1) Freq (F2)

1.98MHz [ 1.98MHz
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Click on Single to run the application. When complete, the statistics table will contain the
results.

A Period time trend profile similar to the following will be acquired with SSC ON.

File | Edt | “erical

<} DPOJET Plots

NOTE: The DPOJET software provides the ability to do cursor measurements
directly on the profile plot. However, the 4 digits of resolution obtained when
using DPOJET cursor measurements (1000 ppm) is not sufficient for this test.
The value can also be read directly from the statistics table as seen in the
previous figure. This data is shown as 5 digits, and provides a 100 ppm
resolution, which is marginally adequate for the 300ppm measurement tolerance.
For test 3-14, use the Min value (min period=max freq)..

To get 8 digits of resolution, select “Export to Ref Waveform” from the Options pull-down
menu. This transfers the Period Profile into the scope’s Ref waveform memory.

DisplayPort Source Test MOI Page 82 ver 0.95



Tektronix Inc.

Liilties |

B 125mV/div son RN |_mm_f?smv | 40.0ps 25.0GSis 40.0psipt |

T 125mY 2.0ns  74.0ns -54.0ns Single Seq

2 1 acgs RL:10.0M
Auto  October 08, 2007

Jitter and Eye Diagram Analysis Tools [T save current stats .

Description i | Popula Wieww Result Summary

-
3 el L ieww Result Details

Expart to Ret Wavetorm ..

| || Display Units - Absolute

Create a Max and Min measurement (Max will be used for test 3-16). In the Meas menu
select Gating using the Cursor method.

Use the Cursor Position knob to place cursors around the first of the 10 peaks. Record
the Min period, which is shown as (p). Repeat the process of moving the cursors to each
subsequent peak, and record the Min period for each cycle. Average the 10 recorded
values to produce the Measured Mean Min period. In addition, the data for test 3-16 can
be taken at the same time by recording the Max period values for each of the 10
minimum peaks.
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Using TDSJIT3 :

Start the JIT3 application on Scope. Cancel the Jitter Wizard and within JIT3 recall the
setup <3.14_Frequency_ Stability.ini>.

Scope setup: 40us/div, 40ps/pt (>1e6 Ul)
Select Measurement: Data Period on Ch1 (P7380SMA probe)

(Alternatively, the test can be performed using matched cable pair; in this case select
Measurement as Math1 = Ch1-Ch3) — shown in illustration below.

i i
fn e
B e e W

( @ 125mV  40.0us ] | ( 40.0us 25.0GS/s 40.0ps/pt )
AT 126mY 2.0ns  -74.0ns -54.0ns Preview
= 1acqgs RL:10.0M
Auto  October 10, 2007

! in i
Seque Add Measurement

Select Period
teas
hdath1 e
Canfigure Frequency
Meas

Math Defs

Sources

E

Menu: Measurement->Select | | Status - Reardy
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Configure Measurement: Filters Low Pass second order 1.98 MHz

File | Edt

@ 125mV  40.0us

| || 40.0us 25.0651s 40.0ps/pt
FTT 125mY 2.0ns  -74.0ns -54.0ns | Preview

1 acqs RL:10.0M
Auto  October 10, 2007 1

: ity H TDSJIT3 diter Analysis :} _M

Select
Eas
Canfigure
Meas

Configure
Sources
Goto

henu: Measurement-»5Select

| Status - Reardy
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Click on Single to run the application. When complete, the statistics table will contain the
results.

A Period time trend profile similar to the following will be acquired with SSC ON.

@ Time Trend Of Data Period1 [M1]

Select -
Export I View Contral ors

=
o
=

Time (5] 40.000u/div 199 94y

| File Measurements Results Plot Log Utility Help TDSHT3 Jitter Analysis _} _j

v [TIE:RIDj - BER ) Plots

Select
Rdl=0

Menu: Results-=2ll Statistics | | Status . Read

NOTE: The TDSJIT3 software provides the ability to do cursor measurements
directly on the profile plot. However, the 4 digits of resolution obtained when using
JIT3 cursor measurements (1000 ppm) is not sufficient for this test.

The value can also be read directly from the statistics table as seen in the previous
figure. This data is shown as 5 digits, and provides a 100 ppm resolution, which is
marginally adequate for the 300ppm measurement tolerance. For test 3-14, use the
Min value (min period=max freq) shown in the “Current Acq” column.

To get 8 digits of resolution, use the Export: Save function in JIT3’s plot screen, and

select “Ref” from the pull-down menu. This transfers the Period Profile into the scope’s
Ref waveform memory.
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@ Time Trend Of Data Period1 [M1]

- Select
- EE e E W LT m

Save
Data
Fig
Ret

=
o
=

Time (5] 40.000u/div 199 94y

Flots

e Select
= = e
Dt e -

Menu: Results-=All Statistics Status : Read

Once the reference waveform is transferred into the scope’s storage, minimize the
TDSJIT3 screens, so that only the scope Ul is displayed.

Under the Meas menu item, click on Gating. Select Cursor for the gating method.
Set the cursors for approximately 1 SSC cycle coverage.
Under the Cursor menu item, click on Cursor Setup. Select Tracking for the Track Mode.

Enable Max and Min amplitude measurements (Max is used for test 3-16). Despite the
fact that these are called amplitude measurements, in this case the measurements will
be showing period.

Use the Cursor Position knob to place cursors around the first of the 10 peaks. Record
the Min period, which is shown as (p). Repeat the process of moving the cursors to each
subsequent peak, and record the Min period for each cycle. Average the 10 recorded
values to produce the Measured Mean Min period. In addition, the data for test 3-16 can
be taken at the same time by recording the Max period values for each of the 10
minimum peaks.
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Calculate deviation = (Nominal — Measured Mean Min Period)/Nominal * 1e6 ppm where
Nominal is 370.3704 ps for HBR devices and 617.2840 ps for RBR devices.

1.14.8 Pass/Fail Criteria
Pass/Fail Criteria fi,; measured between -300ppm and 300ppm.
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3.15 Spread Spectrum Modulation Frequency (Normative)

3.15.1 Test Objective

To evaluate the frequency of the SSC modulation and to validate it falls with
specification limits.

3.15.2 References

e Display Port Specification version 1.1 dated March 19 2007 and errata 3
document dated 29" Aug 2007 and errata 4 document dated Sept 6 2007.
e Display Port CTS draft 13 version 1 specifications dated July 20 2007
Section 3.15.
3.15.3 Test Conditions
The SSC frequency will be evaluated at the highest bit rate the transmitter supports.
Tests shall be performed on a PRBS7 signal, with SSC enabled. An evaluation of at
least 10 full SSC cycles is required (Mean value reported).
3.15.4 Measurement Requirements

As SSC in Display Port is mandatory, the reported result must be the mean of ten
measured maximum values from the range of SSC modulation deviation.

1.15.5 Test equipment required
Refer to Appendix A of this MOI.
1.15.6 Connection Diagram

Refer to Appendix B of this MOI.

3.15.7 Detailed Procedure
Using DPOJET :

In the scope recall the setup ‘Frequency Stability’ <3.15 SSC_Frequency.set> and
open the DPOJET application in Analyze - DPOJET - Select

Scope setup: 40us/div, 40ps/pt (>1e6 Ul)
Select Measurement: Data Period on Ch1 (P7380SMA probe)

(Alternatively, the test can be performed using matched cable pair; in this case select
Measurement as Math1 = Ch1-Ch3)
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= 125m\V/div 500 Em ] [“m[?ﬁm\r‘ | us 25.0GSis

TPEH 125mV 2.0ns  -74.0ns -54.0ns Run Sample
p
248 acqgs RL:10.0M
Auto  October 08, 2007 14:11:18

Jitter and Eye Diagram Analysis Tools
Heasurements Measurement Source(s)
Period  PosWidth  Neg¥idth Freq T cn
Clea! El_e_cted
N—Period  +Duty Cycle -Duty Cycle \-,,

Clear All

CC—Period +CC-Duty  —CC-Duty D
w @ @
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Follow the procedure described for test 3-14, up to the point where the profile
has been created.

vze | Ltlties | Help ﬂ

File | Edit | “ertical | Horizifcg | Trig | Disple

<} DPOJET Plots

Optians

In some cases, it will be adequate to make the measurements using the cursor capability
in DPOJET to measure the modulation frequency. Set cursors at the X axis crossing
across 10 cycles. To arrive at the modulation frequency, take the delta time value, divide
by 10, and invert to get frequency.

Note that there is often substantial higher frequency noise on this profile, and it may be
difficult to discern the X axis measurement points on the profile. This is especially critical
if the device is close to either limit. In this case, it may be preferable to move the
waveform into the scope’s reference waveform storage, and perform a more critical
inspection there. This can be accomplished by using the following process:
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Select “Export to Ref Waveform” from the Options pull-down menu.

= 125mV/div 500 EWENIS |_ﬂmj?smv _| 40.0ps 25.0GS/s 40.0ps/pt
T 125my 2.0ns  -74.0ns -54.0ns Single Seq
= 1 acgs RL:10.0M
Auto  October 08, 2007

Jitter and Eye Diagram Analysis Tools Save Current Stats .

Description i - Popula Yiew Result Summary

s
o lﬂ. = i bt Lot it s i “iew Result Details

Export to Ret Waveform

| ¥| | Digplay Units - Absolute

Once the reference waveform is transferred into the scope’s storage, minimize the
DPOJET screens, so that only the scope Ul is displayed. Turn on the scope cursors, and
place across 10 cycles of the profile, as shown.
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File | Edt | “ertic

Preview Single Seq

o® s

300.98ps

0 acqs RL:10.0M
Auto  October 08, 2007 14:48:48

[ @rm 13465 40.0ps It ' (EeEm /S s0.omv | a0.0us 25.06s1s 40.0psipt |

Using the scope’s zoom function, it is possible to more closely inspect the placement of
the cursors in making the measurement, as shown in the following image.
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& [179.44ps @ e _/s0.0mv |[ 40.0ps 25.065/s 40.0ps/pt

& 121.5s Preview Single Seq

& 300.94ps 0 acqgs RL:A
5.32kHz ) | Auto  October 08, 2007  14:49:43

[ @T® 134fs  40.0ps )
T 26.7fs  800ns 117ps  125ps

Again, it is necessary to divide the period by 10, then invert to get the modulation
frequency, or alternatively multiply the 1/At value by 10 to get the modulation frequency.
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Using TDSJIT3:

Start the JIT3 application on Scope. Cancel the Jitter Wizard and within JIT3 recall the
setup <3.15_SSC_Frequency.ini>.

Scope setup: 40us/div, 40ps/pt (>1e6 Ul)
Select Measurement: Data Period on Ch1 (P7380SMA probe)

(Alternatively, the test can be performed using matched cable pair; in this case select
Measurement as Math1 = Ch1-Ch3) — shown in illustration below.

@) Time Trend Of Data Period] [M1] [E|E|

ﬁ- ‘u[g- o -ﬂ!---
View anLro| LIFSors

Time (s)

Time {51 40.000u/div 199 94

Flots

Select
e

Menu: Resuts->All Statistics [ Status | Ready

In some cases, it will be adequate to make the measurements using the cursor capability
in JIT3 to measure the modulation frequency. Set cursors at the X axis crossing across
10 cycles. To arrive at the modulation frequency, take the delta time value, divide by 10,
and invert to get frequency.

Note that there is often substantial higher frequency noise on this profile, and it may be

difficult to discern the X axis measurement points on the profile. This is especially critical
if the device is close to either limit. In this case, it may be preferable to move the
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waveform into the scope’s reference waveform storage, and perform a more critical
inspection there. This can be accomplished by using the following process:

Use the Export: Save function in JIT3’s plot screen, and select “Ref” from the pull-down
menu.

@) Time Trend Of Data Period] [M1]

Select
Expart View Contral

SEIVE
Data
Fig

Time {51 40.000u/div

'-‘.-‘.'TIE RIDj - BER

Data Periodl -

MEnU: Results-=All Statistics Status | Ready

Once the reference waveform is transferred into the scope’s storage, minimize the JIT3
screens, so that only the scope Ul is displayed.
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Turn on the scope cursors, and place across 10 cycles of the profile, as shown.

Preview Single Seq

«» isis |

300.98ps

0 acqs RL:10.0M
Auto October 08, 2007 14:48:49

[ @® 1341s  20.0ps il ATodps | (e /50.0mv | a0.0us 25.0881s 40.0psipt |
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Using the scope’s zoom function, it is possible to more closely inspect the placement of
the cursors in making the measurement, as shown in the following image.

File | Edt | “erical | Horizidcg | Trig | Y EasU Mask Math y yze | Utiities | Help 'n

€D 1345 40.0us ‘ (@e® s0.0mv |[ 40.0us 25.0681s 40.0psipt |

FTIh 26.7fs  800ns 117ps  125§s

J == 121.5us Preview Single Seq
T 300.94ps 0 acqgs RL:10.0M
TN |3.32k Hz , Auto October 08, 2007 14:49:48

Again, it is necessary to divide the period by 10, and then invert to get the modulation
frequency, or alternatively multiply the 1/At value by 10 to get the modulation frequency.

3.15.8 Pass/Fail Criteria:

fssc measured between 30kHz and 33kHz The value above shall be based on a mean of
at least 10 complete SSC cycles
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3.16 Spread Spectrum Modulation Deviation (Normative)

1.16.1 Test Objective
To evaluate the range of SSC down-spreading of the transmitter signal in PPM. This
requires the device [The device must] operate in the region of 0 to -5000PPM.

1.16.2 References

e Display Port Specification version 1.1 dated March 19 2007 and errata 3
document dated 29" Aug 2007 and errata 4 document dated Sept 6 2007.

e Display Port CTS draft 13 version 1 specifications dated July 20 2007
Section 3.16.

1.16.3 Test Conditions
The SSC Modulation Deviation will be evaluated at the highest bit rate the transmitter
supports.

Tests shall be performed on a PRBS7 signal, with SSC enabled.
An evaluation of at least 10 full SSC cycles is required (Mean value reported).

1.16.4 Measurement Requirements

As SSC in Display Port is mandatory, the reported result must be the mean of ten
measured maximum values from the range of SSC modulation deviation.

The value reported as the result must be the single total range value relative to nominal
of the SSC modulation deviation, using the equation below, where “Max” is the mean of
10 recorded values of the maximum peaks.

Calculate deviation = (Measured Max — Nominal)/Nominal * 1e6 ppm

(Note: this procedure uses the “Max” value instead of “Min”)

1.16.5 Test equipment required
Refer to Appendix A of this MOI.
1.16.6 Connection Diagram

Refer to Appendix B of this MOI.

1.16.7 Detailed Procedure
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Using DPOJET:

In the scope recall the setup ‘Spread Spectrum Modulation Deviation’
<3.16_SSC_Deviation.set> and open the DPOJET application in Analyze - DPOJET ->
Select

Scope setup: 40us/div, 40ps/pt (>1e6 Ul)
Select Measurement: Data Period on Ch1 (P7380SMA probe)

(Alternatively, the test can be performed using matched cable pair; in this case select
Measurement as Math1 = Ch1-Ch3)

= 125m\V/div 500 Em n | 40.0pys 25.0GS/s 40.0psipt

T3 125mV 2.0ns  -74.0ns -54.0ns Run Sample
248 acqgs RL:10.0M

Auto  October 08, 2007 14:11:18

Jitter and Eye Diagram Analysis Tools
Heasurements Measurement Source(s)
Period  PosWidth  Neg¥idth Freq Period1 T cn
Clea! El_e_cted
N—Period  +Duty Cycle -Duty Cycle \-,,

Clear All

CC—Period +CC-Duty  —CC-Duty D
w @ @
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Follow the procedure described for test 3-14, up to the point where the profile has been
created.

File | Edt | “erical | Horizifcg | Trig | Disple FOrS lessure yze | Liilties | - E

-} DPOJET Plots _ -EI@@

Options: Xy

NOTE: The DPOJET software provides the ability to do cursor measurements
directly on the profile plot. However, the 4 digits of resolution obtained when using
DPOJET cursor measurements (1000 ppm) is not sufficient for this test.

The value can also be read directly from the statistics table as seen in the previous
figure. This data is shown as 5 digits, and provides a 100 ppm resolution, which is
marginally adequate for the 300ppm measurement tolerance. For test 3-14, use the
Min value (min period=max freq)..
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To get 8 digits of resolution, select “Export to Ref Waveform” from the Options pull-down
menu.

This transfers the Period Profile into the scope’s Ref waveform memory.

File | Edi

=B 125mV/div son NS | He=m /7.5mv | 40.0ps  25.0GSls 40.0psipt |
T 125mY 2.0ns  74.0ns -54.0ns Single Seq
2 1 acqs RL:10.0i

Auto  October 08, 2007

Jitter and Eye Diagram Analysis Tools SeveCirrent State’s
Description i | Popula Wieww Result Summary
e Result Details

Expart to Ret Wavetorm ..

| || Display Units - Absolute
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Using the same technique described in test 3-14, record each of the 10 max period peak
points. Average these values to determine the Measured mean Max period.

File | Edt | Vertical |

[ T® 13455 40.0ps It (Be® s0.omv |[ 40.0us 25.08s1s 40.0psipt |

& -104.4s Preview Single Seq
& 30.0u= 0 acgs RL:10.0M
&7 [33.33kHz Auto  October 08, 2007 14:53:40

Min M 5t Dev Count Info

ax
soorps Jnsinaty [ieor os7p oo [0 [ @]
sridos (riossten Yorid firido oo [0 | @]
e
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Using TDSJIT3:

Start the JIT3 application on Scope. Cancel the Jitter Wizard and within JIT3 recall the
setup <3.16_SSC_Deviation.ini>.

Scope setup: 40us/div, 40ps/pt (>1e6 Ul)
Select Measurement: Data Period on Ch1 (P7380SMA probe)

(Alternatively, the test can be performed using matched cable pair; in this case select
Measurement as Math1 = Ch1-Ch3) — shown in illustration below.

Follow the same procedure as described in test 3-14.

@ Time Trend Of Data Period1 [M1]

=
w
=

Time (5] 40.000u/div 199 94y

Flots

Select
Rdl=0

Menu: Results-=2ll Statistics | | Status . Read

NOTE: The TDSJIT3 software provides the ability to do cursor measurements
directly on the profile plot. However, the 4 digits of resolution obtained when using
JIT3 cursor measurements (1000 ppm) is not sufficient for this test.

The value can also be read directly from the statistics table as seen in the previous
figure. This data is shown as 5 digits, and provides a 100 ppm resolution, which is

marginally adequate for the 300ppm measurement tolerance. For test 3-16, use the
Max value shown in the “Current Acq” column.
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To get 8 digits of resolution, use the Export: Save function in JIT3’s plot screen, and

select “Ref” from the pull-down menu. This transfers the Period Profile into the scope’s
Ref waveform memory.

@ Time Trend Of Data Period1(M1)

=63

Save

Data
Fig
Ref

EE - BN o i

199.94u

TDSJIT 3 .itter Analysis :! Ej
View

MEnU: Results-=All Statistics

Status - Ready
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Using the same technique described in 3-14, record each of the 10 max period peak
points. Average these values to determine the Measured Mean Max period.

File | Edt | Vertical |

[ T® 13455 40.0ps It (Be® s0.omv |[ 40.0us 25.08s1s 40.0psipt |

& -104.4s Preview Single Seq
& 30.0u= 0 acgs RL:10.0M
&7 [33.33kHz Auto  October 08, 2007 14:53:40

Mi Max 5t Dev Count Info

mn
soorps Jnsinaty [ieor os7p oo [0 [ @]
sridos (riossten Yorid firido oo [0 | @]
e

Calculate deviation = (Nominal — Measured Mean Max Period)/Nominal * 1e6 ppm
where

Nominal is 370.3704 ps for HBR devices and 617.2840 ps for RBR devices.
1.16.8 Pass/Fail Criteria

SSCuwimeasured (using mean of 10 recorded values) between -5000ppm and
+0ppm.
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3.17 dF/dt Spread Spectrum Deviation HF Variation (Informative)

- Informative test, not included in this version.
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APPENDIX A:

Test Equipment list

Quantity

Tektronix Real Time DSA/DPO70000 or
TDS6804B/TDS6124C/TDS6154C

Oscilloscope 8GHz or above (required bandwidth as per the !

Compliance Test Specification) captures the Sth
harmonic of the 1.35GHz fundamental

DPOJET litter and Eye Diagram Analysis Tool or RT-

Software ! 2 Eye Serial Data Compliance and Analysis Software and 1
TDSJIT3 Advanced Jitter Timing and Analysis
software
SMA Probe * P7380SMA 1
Test Fixtures TPA-P and TPA-R fixtures from Efficere Technologies. 1 set

Order a set as ET-DP-TPA-S

" DPOJET Advanced required for eye diagram test analysis.

2 DSA70000 includes TDSRT-Eye and TDSJIT3 Advanced standard whereas both are optional on the
DPO70000/TDS6000 series.

3 P7380SMA required for test 3-2 and 3-3 (Non Pre-emphasis and Pre-emphasis level verification).
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APPENDIX B:
Connection Diagram

Transmitter Test Setup 1 (with diff probe):

ET-DP-TPA-P

PT330SMAPTI13SMA

DMSPLAY PORT
SOURCE DEVICE

Transmitter Test Setup 2 (with matched cable set):

ET-DP-TPA-P

Source DUT
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DP fixture pin-out details

Connector Pin Assignments

Display Port Plug & Receptacle Pin Assignments

Pin D S Connector Pin Destination Con ﬂ'l?'-".GlF]I‘ End View
;e Numbsr HNumbsr Loaking into cornscior
ML_Lana 0 {p] - Source :

ML_Lana 3 {n) - Sink 1 11 ]

Ground 2 Ground |:|
ML_Lana 0 (n} - Source

ML_Lans 3 {g) - Sink 3 2 []

ML_Lans 1 {p) - Source 1

ML _Lars 2 {n} - Sink 4 J3 []

Ground k] Ground |:|

ML_Lana 1 {n} - Source :

ML_Lans 2 {g) - Sink e 5 []
ML_Lane 2 (p) - Source - I

ML _Lara 1 {n) - Sink : do []

Ground g Ground I:'

ML_Lansa 2 {n} - Source .
ML_Lane 1 {p) - Sink 3 0 []

ML_Lane 3 {p} - Source

ML_Lana O {n} - Sink 10 J7 ]
Ground 11 Ground |:|
ML_Lane 3 {n) - Source )

ML_Lane 0 (g} - Sink 12 .8 []
Ground 13 Ground I:‘
Ground 14 Ground I:'
AUX_CH (p) - Sourcs _ .

AUX_GH {p) - Sink 15 0 []
Ground 16 Ground I:l
AUX_CH (n) - Source -

AUX_CH {n) - Sink 17 Jia []

Haot Plug Detact 18 B2 Pin 1 I:l
Return DF_PWR 19 P2 Fin 3 L]
DP_PWH 20 22 Bip 2 I:'
g 2,58 11,13, S

Girgund 416 B2 Bin 4

END OF DOCUMENT
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