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1. Modification Record

Revision Comments Issue Date

1.00 Initial Release Dec15, 2008
2.00 Revised measurement procedure for the option TDR Nov 1, 2010
3.00 Updated for the measurements requirements of Compli Jan31, 2013

TestSpecificationvVer.1.2

3.01 Updatethe model number akquiredtest fixture. Feb 18, 2013

2. Purpose
This test procedure was written to explain how to use the Agilent E5071C ENA Option

TDR to make theneasuremestrequred perVESA DisplayPort Standard Versid,,

Revision &

3. References
VESA DisplayPort Standard Versid, Revision 2

VESA DisplayPort PHY Compliance Test Specification Versi@i 1.

4. ResourceRequirements
1. E5071CNetwork Analyzemwith option TDR and optiodD5 or 4K5

2. Display Port test fixtureBitifEye BIT-10500001-0, or an equivalent set of fixtures
and standards.

3. Four3.5 mmcables20 GHz bandwidth or equivalent
(Cables of equal length and characteristics must be used for all test ports)

4. 500hmterminabrs to terminate unused channéex. Agilent 909B301)
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5. TestProcedure
5.1. Outline of Test Procedure
1. Connect3.5 mmtestcables toeverytest ports m the instrument.
2. Set measurement conditions.
3. Perform Calibration
4. Measurementsand Data Analysis
Time Domain Measurements
- Bulk Cable and Connector Impedance Measuremélasriative).
- Intra-pair Skew Measuremengislormative.
- Inter-pair Skew Measuremengislormative.
Frequency Domain Measurements
- Insertion LosdMeasurement@Normative)
- Return Loss Measuremer{tsormative)
- Near End Nois¢NEN) Measurements.

- FarEnd Noisg(FEN) Measurements (Normative).

Note: Hard Keys (Keys located on the Front panel of E5071C) are displayBiéncolor
andBold. (Example Avg, Analysis)

Note: Soft keysKeysonthescreen are displayedn Bold. (Example S11, Real, Transform)
Note: Buttons (in the TDR) are displayeddreencolor andBold. (Example:Trace, Rise
Time)

Note: Tabs (in the TDR) are displayed8Browncolor andBold. (ExampleSetup, Trace
Control)
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5.2. Instrument Setup
This section describes how tacadl a state fe for DisplayPort compliance test settings.

Thestate file can be downloaded fnavww.agilent.com/find/enddr dpcabcon

If you use your local PC to download, save the state file to a USBstaaiage device in
order to move it to E5071C. Connect the USB mass storage device into the front USB port

of the E5071CFor manual settings, refer Appendix

1. If TDR setup wizardappearsclick Closebutton onthe wizard.
2. OpenSetuptab(item1).
3. Click Advanced Mode(item 2).

weor (el (Eal) GRS ) (v (feelv) Gesly) o[=[v(2]2]X]
Basic Mare Functions

Setup  (]) - —
DUT Topoloey | Differential 2-Port w Dy Red. £ 50 Ohm Advanced Mode > | (D)
Sins S Ampl. Dielectric Const. [l
0 itim. Ampl. ielectric Cong _
TDR/TDT plizars Deskewtloss
DUT Leneth Welocity Factor

Eve/Mask (Cable Lenath = 8129ps} ECal [ Averaging

4. Adialog box appears requesting for confirmation. Then ¢iiek (Clear the check box

for AUse Advanced Calibration Methai)s

Advanced Mode @

' Do pou want to enter the advanced mode?
. Advanced features such ag de-embedding and limit testing iz available in thiz mode.

Data
Mem

Marker
Off

Marker
Search

[] Use Advanced Calibration Methods

By selecting this checkbaox, calibration methods such as TRL calibration iz available.
Mote: Selecting thiz checkbox clears ary previously acquired calibration data from
the EM& Option TDR.

[ es l [ Mo l

5. Click File (item 3) and ®lectRecall Stateto open the Recall State diglbox.

6. Specify a folder and file nameandclick Open.


http://www.agilent.com/find/ena-tdr_dp-cabcon
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5.3. Connection Configuration
This Section describethe sceen configuration of the E5071TDR and the cable

connection.

3 E5071C Network Analyrer

| fictiva ChfTrace 2Response 3 Stewdus 4 MeafAnalysis S Instr State.

Trl Tddll Impedance 5.000L Tr2 T3l volt 50.00mUs/ ref I Trl Sdd21 Real 5.000U7 Ref Tr2 Sddll Log Mag 5.000dB, i
Trs Tdd2? Impedance 5.000L Tré T42 volt 50.00mu/ Ref W Tr5 sSdd2l peal 5.000u/ Ref Tré Sdd22 Log Mag §. oooda VEE
125.0 350. 0m 0.000 0. 000K
120.0 Tri: Pass|  300.0m Pelta Time (Tre) ~5.000 -5.000 Jragl res nt
115.0 250. 0m ~10.00 -10.00
e \ — B -1s.00 -15.00
105.0 A 150. om 20,00 -20.00
L0 5
;2“05 ’;g"u“"" 0 -zs.00 -25.00
90.00 S D.Bﬁa—c:" <GTon] 'i?'gg ek
85.00 e
=2 | Channel 1 ~w Channel T
75.00 150, 0m -43.00 -45.00
—361‘ 2500 1.14 0 10 _25n son -F% - * o
7r3 Tadzz viic 00. omu/ refl Trls] (1; TFI;) 00d 3
e Eie Domain:. ., | Frequency Domain
700. 0m 700. Gm i pass
500, om Pelta Time (Tr3){  goo.om [pelta Time (Tr3) ==L ety :
500.0m paira Time ¢Tr3){ 500.0m jpaira Tima (Tr3) (0 <D
400. om 3 400.0m s -15-00 -15.00 "
300. 0m 300. 0Om -20.00 -20.00
200. om 4 200. om) Mi -2s.00 B -25.00 8
100. : 7 100. : -30.00 -30.00 | on
o odetart1<Eton] o.pdEtart> o e
-100. 0m -100. Om . . U
40.00 -40.00 .
~200. 0m ~200. Om s 00 :
-300. 0m -300. Om o e
© ion n n 0 10n  25n -50. -50. Service Met ]
0s IFE Stop ns = DR 1 = 1 im | Cor
ES011C Trece s:w nvke H
SR v zan] v | g | Lo ] @E]
Satem Horzortal Vetcal Paiamaters Gating | Trace Contiol | .
“ N > A~ Ny VA TTanz Tao [Tdciz |Messire [Time Dome ] [Oiereria

TDR/TDT = Tod22 Tde21 Tdc22 |Format | Vok Pesing
@ w Taill Todl2 Teoll |Tocl2 |Stimubs |LowpassS s
Btk DUDEN NN TN EGIENN | =2 T2 Tot Tock? Ree Time[xov: | NN

ve| 2010-09-16 14:48

Figure 5-1: Measurement screa description.

Channell for time domain measurementntrolledby the TDR user interface at the
bottom of the screen and ChanB@dbr frequency domain measurement is aalted by the

softkey on the righside of the screen afmdrdkey on thenstrumentfront panel.
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Port1 Port2 Po[t3 Port4
. )
v
ML2-X ML2+ ML1+ ML1~
ML3+ ML1- MLO- ML2
ML3- ML1+ MLO+ .~ ML2-

AUX + MLO- AUX + ML3+
AUX - \MLO+ AUX-/ RN ML3-
50Q terminators

Source Side Sink Side

Minimum bend radiusis 0.5m

Figure 5-2: Cable connection
The cables and fixtures should be connected to the instrument as showfigartéhebove
Table5-1 shows the cable connectioor feach measurement itefrhe measurement items

of the same cable connection can be done simultaneously.

Table 5-1 Cable and Fixture Connection

ENA Port Number Portl Port2 Port3 Port4

A MLO+ | AMLO- | BMLO+ | B MLO-

Bulk Cable and Connector Impedance
AML1+ | AML1- | BML1+ | B ML1-

Intra-pair Skew
AML2+ | AML2- | BML2+ | B ML2-

Insertion Loss
AML3+ | AML3- | BML3+ | B ML3-

Return Loss
A AUX+ | AAUX- | BAUX+ | B AUX-

A MLO+ | AMLO- | BMLO+ | B MLO-

Fixture PIN Number

Inter-pair Skew AML1+ | AML1- | BML1+ | B ML1-

AML2+ | AML2- | BML2+ | B ML2-
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AML3+ | AML3- | BML3+ | B ML3-
A AUX+ | AAUX- | BAUX+ | B AUX-

A MLO+ | AMLO- | AAUX+ | AAUX-
AML1+ | AML1- | AAUX+ | AAUX-

AML2+ | AML2- | AAUX+ | A AUX-

AML3+ | AML3- | A AUX+ | AAUX-

Near End Nois¢éNEN)
B AUX+ | B AUX- | BMLO+ | B MLO-

B AUX+ | B AUX- | BML1+ | B ML1-

B AUX+ | B AUX- | BML2+ | B ML2-

B AUX+ | B AUX- | BML3+ | B ML3-

A ML1+ | AML1- | BMLO+ | B MLO-
A AUX+ | A AUX-

A MLO+ | AMLO- | BML1+ | B ML1-
AML2+ | AML2-

Far End Noisk (FEN)
AML1+ | AML1- | BML2+ | B ML2-

AML3+ | AML3-

AML2+ | AML2- | BML3+ | B ML3-

A MLO+ | AMLO- | B AUX+ | B AUX-

A: Source Side
B: Sink Side

! Switch the Display Port cable end and repeat the sa@asuremerfor the opposite
direction.
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Description of Measurement Window

CH1 Time Domain

CH2 Frequency Domain

Impedance Intra-pair Skew Far End Noise Return Loss
Trl: Tdd1i1l Tr2:T31 Trl: Sdd21 Tr2:8dd11
Tr5: Tdd22 Tre: T42 Tré: 8dd22

FarEnd Noise
Tr5:8dd21

Inter-pair Skew Inter-pair Skew Insertion Loss Near End Noise
Tr3: Tdd21 Tr4:Tdd21 Tr3:8dd21 Tr4:8dd21
Tr7: Tdd21 Tr8:Tdd21

Background colors coincide with the table in the previous page.

5.4. Calibration
5.4.1. Time Damain Galibration
5.4.1.1. Deskew & Loss Compensation Calibration
1. PresLhannel Nextkey to select Channél
2. OpenSetuptab (iteml).
3. Click Deskew&Loss(item 2) to launch the Deskew & Loss Compensation wizard.
TR (T (Ealy) (. | (v Ty ) K [E3 (KIS

Set ® Basic Mare Functions
etup
DUT Topoloey | Differenticl 2Pt~ Ret. 2 50 0hm Bdvanced Mods 3>
Setup
Wizard

Stim. Ampl. Dielectric Ganst
TDR/TDT Deskewhloss ®

DUT Leneth Welocity Factor
-

Marker
Search

Data
Mem

Marker
Off

{Giable Leneth = &1.29p=) Fle
4. Click Options (item3), then Deskew Options dialog bappears.

10
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TDR Setup Wizard

Deskew & Loss Compensation

alad gl Automatically compensates the electrical
- length and loss ofthe cables and fixures. (1/5)
Y o TR o T ny W %
o=@ @® @® ®

1. Connect all cables and fixtures to ER071C.

2. Disconnect DUT from cables and fixures.

3. Press Deskew button.

OPEN ®

Close

Selectstandard type (item4) to Short

ConnectiShorp standard to Portl.
Click Port 1 (item 5). Wait until the checknark appears under Portl.
ConnectiShord standard to Port2.

© 0 N o O

Click Port 2 (item 6). Wait until the checknark appears undeoR2.
10. ConnectiShorb standard to Port3.

11. Click Port 3 (item 7). Wait until the checknark appears under Port3.
12. ConnectiShorb standard to Port4.

13. Click Port 4 (item 8). Wait until the checknark appears under Port4.
14. Click OK (item9).

Deskew Options E|
Measure all ponts and press OK buttan.
Measure All Part 1 Paort2 Part 3 Part4
Standard Type@ @

15. Click Next.
16. ConnecftiThrud standard between Pdrtand PorS.

11
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17. Click Measure (item 10).
18. Click Next (item 11).

TDR Setup Wizard

Deskew & Loss Compensation

. ‘ Automatically compensates the electrical
length and loss ofthe cables and fixtures. (2/5)

1. Connect a Thru between Fortl and Por3.

;%!lf
@l

2. Press Measure buttan.

heasure (1]

Thru —

@ o

19. ConnecfiThrud standard between P&tand Pord.
20. Click Measure (item12).
21. Click Next (item13).

TDR Setup Wizard

Deskew & Loss Compensation

. ‘ ' ' Automatically compensates the electrical
_ _\ length and loss ofthe cables and fixtures. (3/5)
=0 0 Q @

I ®
;%!lf’l

1. Connect a Thru between Port?2 and Pord.

2. Press Measure buttan.

heasure (i)

— Thru ——

s o]

22. ConnectiLoadd standard to Poit.

12
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23. Click Port 1 (item 14). Wait wntil the checkmark appears under Pdrt
24. ConnectiiLoadd standard to Pog2.

25. Click Port 2 (item 15). Wait until the checknark appears under P@t
26. ConnectiLoadd standard to PoR.

27. Click Port 3 (item 16). Wait until the checknark appears under P&t
28. ConnectiiLoadd standard to Po#.

29. Click Port 4 (item 17). Wait until the checknark appears under Pdrt
30. Click Apply (item 18).

31. Click Finish (item19).

TDR Setup Wizard E| g|

Deskew & Loss Compensation

= =~ Automatically compensates the electrical
- length and loss ofthe cables and fixtures. (4/5)
= AR A =

£ A N f
DO = @a W W W

This is an optional measurement.

1. Connect a Load to port(s).

2. Press button to measure Load.

Port1 Fort 2 Port 3 Port4

— @ ® G @

Fress Apply button and finish the calibration.
(5/5)

LOAD

Apply @

o fo

5.4.1.2. Set DUT Length
1. Click Auto (item 1) to measure the DUT length.

ES0TIC Trace Auto Stop
OFT. TDR 1 'I Scale ‘I I Fn l [ Sinele I '] '] ‘] @
Basic tare Functions

Setup -
s DUT Topology | Differential 2-Part v Ret. Z 50 Ohm A Men oo
atup
Wizard Stim. Ampl, Dielectric Gonst.

TDRAIRY ® Deskewtloz:

DUT Leneth 14.8ns Welocity Factor

Eye/Mask (Cable Length = 81.29ps? [] tweraging

2. Connect the test fixture and DUT fadlows.

Marker
Off

Mar ket
Search

Data
Mem

13
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ENA Port Number Portl Port2 Port3 Port4

Fixture Pin Number A MLO+ | AMLO- | B MLO+ | B MLO-
A: Source Side, B: Sink Side
3. Click Measure(item1).
4. Click Finish (item 2).

TDR Setup Wizard E|FZ|
DUT Length
nl=gnil=greilan The length of the DUT is automatically
- measured and used to setthe time span for
— N N = time dormain measurements.
® @ = \®, O; €W W

—_— 1. Connect DUT to cakles /fixtures.

2. Press Measure button.

heasure )]

Differential

2RI I MNote:

—1- 2-Port 2- ‘when testing multiple DUTS_ with different lengths,
measure the DUT length using the longest DUT

to allows for the uze of the zame instrument zettings

for all measurements.

5.4.2. Frequency Domain Calibration
5.4.2.1. Define Calkit

The calkit definition file shall be provided by the fixture supplier or created according to
6.1 Defining a calibration Kit
1. Pres<LCal key to select channel 2.
2. Click Cal Kit, then select &ser.
3. Click Modify Cal Kit > Import Cal Kit € to open the dialog box.
4

. Specify a folder, enter a file name, and cliagen.

14
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5.4.2.2. TRL Calibration
PressChannel Nextkey to select channel 2.
PressCal key.
Click Cal kit andselectCal kit which youpreviouslydefined
Click Calibrate > 4-Port TRL Cal.
Click Thru/Line .
a) ConnecfiiThruo standarcetweerPort1l and Por®.
b) Click 1-2 Thru/Line.
c) ConnecfiThruo standardetweerPort1 and Por8.
d) Click 1-3 Thru/Line.
e) ConnecfiThruo standardetweerPort3 and Pord.
f) Click 3-4 Thru/Line.
g) Click Return.
Click Reflect
a) ConnectiShorto or AOperd standardiefined at subclass settingRort1.
b) Click Portl Reflect
c) ConnectiShorto or AOperd standardiefined at subclass settingRort2.
d) Click Port2 Reflect
e) ConnectiiShorto or A0perd standardlefined at subclass settingRort 3.
f) Click Port3 Reflect
g) ConnectiShorto or A0perd standardlefined at subclass settingRort4.
h) Click Port4 Reflect
i) Click Return.
Click Line/Match
a) Click 1-2 Line/Match.
b) ConnecffiLoadd standard between Pdrtand Por®.
c) Click Line/Match 1[Load].
d Connectloilsit me d a Podtl ameRor.e e n

15
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e) Click Line/Match 2[Line 1].
) Connec2 fsliama aPodtl dnckRomz.e e n
g) Click Line/Match 3[Line 2].
h) Connec3 fsliameal aPodtl aneRom.e e n
i) Click Line/Match 4[Line 3].
) Connec40 rfslarchbeteerortl and Pore.
k) Click Line/Match 4[Line4].
[) Click Return.
m) Click 1-3 Line/Match and repeat step) tol).
n) Click 3-4 Line/Match and repeat step) tol).
0) Click Return.
8. Click Doneto finish TRL 4-port calibrationAt this point, the calibrationoefficient is
calculated and saved@he error correction function is automatically turned on.

Note:Ref er-pomt ARRL Cali brationo in ENA online h

5.4.3. Set System Impedance (Optional)
In case that Load standard is not 50 ohm, systemdarme must be set to the actual Load
impedance.
1. Pres<Cal > SetSet Z0to actual impedance of the Load standard.
2. Click Return.

16
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5.5. Measurement and Data Analysis
5.5.1. Bulk Cable and Connector Impedance
5.5.1.1. Load Limit File

Using limit line files distributed orwww.agilent.com/find/endadr _dpcabcon the ENA
automaticallyperforms pass/fail test. Since pass/fail criteria vary depending on the Bit rate,
cable category or connector type, appropriate limit lites fshould be loaded prior to
making measurements.
1. Select a trace on which a limit line should be set.
2. PressAnalysis > Limit Test > Edit Limit Line > Import from CSV File é to display

the Open dialog box.
3. Select arappropriatdimit file according to thé¢able for each measurement item.
4. Click Return.

Table 5-2: Impedance Limit File for Trace 1 and Trace5 in Channell

Bit Rate Cable Category | Connector Type | File Name
All All Full-size DP DP_ImpedanceProfile_ ILCSV
All All Mini DP DP_ImpedanceProfiléVini .CSV

5.5.1.2. Measurement
1. Connect the test fixture to the test cables accordiighée5-3. Unused test ports
should be terminated.

Table 5-3 Impedance, Intra-pair Skew, Insertion Loss and Return Loss Connection

ENA Port Number Portl Port2 Port3 Port4
A MLO+ | AMLO- | BMLO+ | BMLO-
AML1+ | AML1- | BML1+ | BML1-

Fixture PIN Number A ML2+ | A ML2- B ML2+ B ML2-
AML3+ | AML3- | BML3+ | BML3-
A AUX+ | AAUX- | BAUX+ | BAUX-

17



http://www.agilent.com/find/ena-tdr_dp-cabcon

Agilent MOI for DisplayPort Cable & Connector Compliance Tests

A: Source Side, B: Sink Side

2. Connect Display Port cable to the test fixture.

PressChannel Nextkey to select Channél

3
4. PressChannel Maxkey to enlarge Channél
5

Click Stop Singlefor Time Domain measurement.

5.5.1.3. Data Analysis

ReadPass/Fail signs on Tradeand Trace. (item 1 in Figure5-3)

Time Domain Parameters
Trl Tddll Impedance 5.0000/ ref 75.00U EFd Zr] Tr2 T31 volt 50.00mu/ ref 100.0mu EM Equ]
Tr5 Tdd22 Impedance 5,0000/ rRef 75.00u [F4 Zr Tré T42 volt 50.00mu/ ref 100.0mu [F4 Equ
125.0 T 350. Om
Trl: Pass 300, om (Delta Time (Tré :|2.?642 sl 828.69 um
0.0 200.0
J_z..‘. ® TrS: pase _‘..,“rn ( D) ps| C )
115.0 250. 0m ®
110.0 200, Om 5
100. 0 |foeemr—e o 100. Om M 4
ul
95.00 | A 50. ¢S | (5
90. 00 s 0.(1.1130——1
85.00 -50.00m
80,00 =100, Om
75.00)p 4 -150.0m
-360p -60p 90p 240p 540p 840p 1.14n 0 Sn 10n 15n 20n 25n 30n 35n 40n 50n
Tdd2l volt 100.0mu/ ref 200.0mu EF4] Tr4 sdd2l Log mag 10.00de/ ref 0.000dB EF4 CI‘F'F}
Tr7 Tddl2 volt 100.0mu/ ref 200.0mu [F4 off] Tr8 sddl2 Log Mag 10.00de/ ref 0.000dE [F4 off
700.0M o7 5873 ns (1.3752 m) 60.000 mj 30. 00
600, Om 40,00
500. Om 30,00
400. Om ® K 20.00
300. Om 10,00
200. Om M 4 4 0.000M q
100. Om ¥ ~10. 00
0.000 f—— -20.00
=100. Om =-30.00
-200., 0m -40.,00
-300. Om -50.00
0 $% 10n 15n 20n 250 30n 350 40n 50n 7.107023M 3.404264017G 8.499995508G
1 StartOs IFBW 70 kHz Stop 50 ns BN A

Figure 5-3: Time Domain Measurement Example

5.5.2. Intra-Pair Skew

55.2.1. Measurement

Refer t05.5.1.2

5.5.2.2. Data Analysis

Read the delta time between Tr&cand Tracé. (item 2 in Figure5-3).

18
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Intra -pair Skew Upper Limit for High Bit Rate Cable Assembly

Cable Category Limit

Cable Assembly delta time <= 50 ps, then Pass. Otheesiil.
Resizing Adaptor delta time <= 10 ps, then Pass. Otherwise Fail.
Extension Cable delta time <= 35 ps, then Pass. Otherwise Falil.

Intra -pair Skew Upper Limit for Reduced Bit Rate Cable Assembly

Cable Category Limit

Any delta time <=250 ps, tha Pass. Otherwise Fail.

5.5.3. Insertion Loss
5.5.3.1. Load Limit file
Refer t05.5.1.1

Table 5-4 Insertion Loss Limit Line File for Trace 3 in Channel2

Bit Rate Cable Category | Connector Type | File Name

HBR Cable All DP_HBR_InsertionLossCableCSV
Resizing Adaptor | All DP_HBR_InsertionLossAdapterCSV
Extension Cable | All DP_HBR_InsertionLossExtCableCSV

RBR All All DP_RBR_InsertionLoss.CSV

5.5.3.2. Measurement
1. Connect the test fixture to the tesibles according to thi@ble5-3. Unused test ports
should be terminated.
Connect Display Port cable to the test fixture.
PressChannel Nextkey to select Channél

PressChannel Max key to enlarge Channél

o k~ w0 DN

PressIrigger > Single for frequencydomain measurement.
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5.5.3.3. Data Analysis

Read Pass/Fail signs on Tr&€item1 in Figure5-4).

[2 Start 10 MHz

IFBYY 70 kHz

TF% 39T Red1 310000/ Rer 0 000U [F4] P Si2e L00 Mag 3100005, ReF 0:000d5 Fal
. . g mMag 5.000dE/ ref 0.000dE [F4
0.000p . 4 0.000p <
5. 000 5. 000 d
-10.00 -10. 00
-15.00 -15. 00
-20.00 -20. 00
-25.00 -25.00
-30.00 -30. 00
-35.00 -35.00
—40. 00 —40, 00
—45.00 —45. 00
—50. 00 —50. 00
Tr3 sdd2l Log mMag 5.000dB/ Ref 0.000dE [F4] Tr4 sdd2l Log Mag 5.000dB/ Ref 0.000dE [F4]
0.000p Wq 0. 000 b 4
-5. 000 -5, 000
—-10. 00 —-10. 00
-15.00 -15. 00
-20.00 -20. 00
-25.00 3 -25.00 4
-30.00 -30. 00
-35.00 -35. 00
—40. 00 —40., 00
—45.00 —45. 00
-50. 00 —50. 00

Stop 8.1 GHz B ==

Figure 5-4: Frequency Domain Measurement Example

5.5.4. Return Loss
5.5.4.1. Load Limit File

Refer t05.5.1.1

Table 5-5 Return Loss Limit Line File for Trace 2 and Trace6 in Channel2

Bit Rate Cable Category Connector Type | File Name
HBR All All DP_HBR_ReturnLos.CSV
RBR All All DP_RBR_ReturnLoss.CSV

5.5.4.2. Cable Connection

Refer t05.5.1.2
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5.5.4.3. Data Analysis
Read Pass/Fail signs on Tr&€item2 in Figure5-4).

5.5.5. Inter- pair Skew
Measurement

1. Connect the test fiyre to the test cables accordingrable5-3. Unused test ports
should be terminated.
Connect Display Port cable to the test fixture.
PressChannel Nextkey to select Channél
PressChannel Max key to enlarge Channél
Click Sop Singlefor Time Domain measurement.

Readthe propagation delay (iteBin Figure5-3), and write it down

N o o A~ WD

Repeat steft to steps for every channel.

5.5.5.1. Data Analysis
Find the maximum and minimum value among theasuredoropagabn delay. Then,
Inter-pair Skew = Absolute(maximum val@éieminimum value)

Inter-pair Skew Upper Limit for High Bit Rate Cable Assembly

Types Limit

Cable Assembly delta time <=2 UI, then Pass. Otherwise Fail.
Resizing Adaptor delta time <=0.2 U], thenPass. Otherwise Fail.
Extension Cable delta time <=1 UI, then Pass. Otherwise Falil.

Inter -pair Skew Upper Limit for ReducedBit Rate Cable Assembly

Types Limit

All delta time <=2 Ul, then Pass. Otherwise Fail.
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Note: Ul (Unit Interval) is the reciprcal of the bit rate. At 5.4 Gbps, the Ul = 185 ps. At 2.7
Gbps, the Ul = 370.4 ps. At 1.62 Gbps, the Ul = 617 ps.

5.5.6. Near End Nois¢NEN)
5.5.6.1. Load Limit File

Refer to5.5.1.1

Table 5-6 Near End Noise Limit File for Trace 4 in Channel2

Bit Rate Cable Category Connector Type | File Name

HBR All All DP_HBR_NeaEndNoise.CSV

RBR All All DP_RBR NeafEndNoise.CSV

5.5.6.2. Measurement
1. Connect the test fixture to the test port cables accordihgtie5-7. Unused test ports
should be terminated.

Table 5-7: Near End Noise Connection

ENA Port Number Portl Port2 Port3 Port4

A MLO+ AMLO- | AAUX+ | AAUX-

A ML1+ A ML1- | AAUX+ | AAUX-

A ML2+ AML2- | AAUX+ | AAUX-

A ML3+ AML3- | AAUX+ | AAUX-

Fixture PIN Number
B AUX+ B AUX- B MLO+ B MLO-

B AUX+ | BAUX- | BML1+ B ML1-

B AUX+ | BAUX- | BML2+ B ML2-

B AUX+ | BAUX- | BML3+ B ML3-

A: Source Side, B: Sink Side

2. Connect Display Port cabte the test fixture.
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3. PresChannel Nextkey to select Channél
4. PresLhannel Maxkey to enlarge Channal

5. Presslrigger > Singlefor Frequency Domaimeasurement

5.5.6.3. Data Analysis
Read Pass/Fail sign on Tratéitem1 in Figure5-5).

R::Ig ggg%% Egg]l Egggg; EEF ggggﬂ EEj Equ} Tr2 sddll Log Mag 5.000dB/ Ref 0.000dB EFﬂ
. . [=10] Tré sdd22 Lod Mag 5.000dB/ Ref 0.000dE [F4

0. 000, 4 0.000)p
—5.000 -5.000
—10. 00 -10. 00
-15.00 -15.00
—20.00 -20.00
—25.00 -25.00
-30.00 -30.00
—35.00 & -35.00
=40, 00 -40.00
45,00 —45. 00
=50.00 'ﬂl hnA -50.00
Tr3 sdd2l Log mag 5.000des ref 0.000de [F4] PO sdd2l Log mag 5. 000de/ rRef 0.000dE [F4]

[ePlaie] - 4 [SPsleie] 5 4
~5.000 5,000 @ [rre: Pass)
=10.00 =10.00
—15.00 -15.00
—20.00 -20.00 -
-25.00 -25.00
—30. 00 —30. 00
—35.00 -35.00
-40.00 “ ﬁ -40.00 MWNM\

-4 5,00 -45.00
—50, 00 i Jllll\ ﬂlhﬂ}'\M ” 50,00 i Illl\ rll lﬂﬁA;M 4
[2 Start 10 MHz IFEW 700 kHz Stop 8.1 Gz EflEdl

Figure 5-5: Near End Noise Measurement Example.

5.5.7. Far End Nois€FEN)
ThePower Sum Equal Level F&nd Noise PSELFEN represents the difference between
cable insertion loss and the total power gamend noise from aggressor cable lafegr
to measuring the fagnd noise between the victim aaggressochannels, the insertion loss

of the victim channel must be measured on TB@nd saved to the traseemory
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n

" FENn(f)‘J
PSFEN(f)=10xlog> 10" "
1

PSELFEN f)= PSFENf)-IL(f)
Where:
F EM?(ﬂ is the far-end noise in dB

IL(f) is the victim lane insertion loss in dB

Since the number @fggressochannet depends on the victim channel, @seappropriate
trace for eachestaccording to th@able5-8. For test number 2 to 4 (dual aggressor test)
thecrosstalk measurements neéede performedeparatelyn each combinatioof
victim-aggressor, and combine the results to calculate Far End Noise. For instance, to
obtain Far End Noise for test 3, meastdel21 betweeMain Link(0) and Main Link(1)
crosstalk, then measugeld21 betweeMain Link(2) and Main Link(1).

Table 5-8 Victims and Aggressors

Test # | Aggressor(s) Channel(s) (Source Side) Victim Channel (Sink Side) Trace#
1 Main Link(2) Main Link(3) 1
2 Main Link(1) + Main Link(3) Main Link(2) 5
3 Main Link(0) + Main Link(2) Main Link(1) 5
4 Main Link(1) + AUX Ch. Main Link(0) 5
5 Main Link(0) AUX Ch. 1

5.5.7.1. Load Limit File
Refer t05.5.1.1

Table 5-9 Far End Noise Limit Line File for Trace 1 and Trace5 in Channel2

Bit Rate Cable Category Connector Type | File Name

HBR All All DP_HBR_FarEndNoise.CSV

RBR All All DP_RBR_FarEndNoise.CSV
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5.5.7.2.

Connect the test cablés the victim channedccording torable5-10. Unused test ports

should be terminated.
Select trac8.
Presslrigger > Single

PresDisplay > Data -> Mem.

Table 5-10 Insertion Loss Connectionof Victim Channel

Insertion Loss Measurement of Victim channel

ENA Port Number Test# Portl Port2 Port3 Port4
1 A ML3+ | A ML3- B ML3+ B ML3-
2 A ML2+ | A ML2- B ML2+ B ML2-

Fixture PIN Number 3 AML1+ | A ML1- B ML1+ B ML1-
4 A MLO+ A MLO- B MLO+ B MLO-
5 A AUX+ | AAUX- | BAUX+ | B AUX-

1. Connect theest fixture to the test port cables accordingable5-11. Unused tegports

5.5.7.3. Measurement Setup for Singhggressor

should be terminated.

Table 5-11 Far End Noise Connection for Single Aggressor

ENA Port Number Test# Port1 Port2 Port3 Port4
1 A ML2+ A ML2- B ML3+ B ML3-
Fixture PIN Number
5 A MLO+ A MLO- B AUX+ B AUX-

A: Source Side, B: Sink Side

2.
3.
4.

Select tracd.

PressTrigger > Single

PresDisplay > Equation to turn itON.
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5.5.7.4. Measurement Setup for DuAbgressor
1. Comect the test fixture to the test port cables accordifglite5-12. Unused test ports
should be terminated.

Table 5-12 Far End Noise Connection for Dual Aggressor 1

ENA Port Number Test# Portl Port2 Port3 Port4
2 A ML1+ A ML1- B ML2+ B ML2-
Fixture PIN Number 3 A MLO+ A MLO- B ML1+ B ML1-
4 A ML1+ A ML1- B MLO+ B MLO-

A: Source Side, B: Sink Side

5. Select trac®.

6. Presdisplay > Equation to turn itOFF.

7. Presslrigger > Single

8. PresDisplay > Data -> Mem.

9. Connect the test fixture to the test port cables accordimglie5-13. Unused test ports
should be terminated.

Table 5-13 Far End Noise Connection forDual Aggressor 2

ENA Port Number Test# Portl Port2 Port3 Port4
2 A ML3+ A ML3- B ML2+ B ML2-

Fixture PIN Number 3 A ML2+ A ML2- B ML1+ B ML1-
4 A AUX+ | A AUX- B MLO+ B MLO-

A: Source Side, B: Sink Side
10.PressTrigger > Single
11.PresDisplay > Equation to turn itON.

5.5.7.5. Data Analysis

For Single Aggressor, read Pass/Fail signs on Trace

For Dual Aggressor, redélass/Fail signs on Traée

26



Agilent MOI for DisplayPort Cable & Connector Compliance Tests

Note: Once you finish the measurememtitsh the Display Port cable end and repeat the

same measurement for the opipe direction.

piEE =dd2l rReal 5.00007 Ref 0.000U [F4 Equ]

[ d
0-co0p C) I Tri: Pass

=5.000
-10.00
=15.00
-20.00
-25.00
-30.00
-35.00
—40. 00
-45.00 /\f\
-50.00

2 Start 10 MHz IFBW 70 kHz Stop 8.1 GHz i e

Figure 5-6: Far End Noise Measurement Example.
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6. Appendix
6.1. Defining a calibration Kit
To change the definition of a calibration kit, follow the procedure below.
1. Pres<Cal key.
2. Click Cal Kit > User
3. Click Modify Kit > Label Kit [User], then type in a name you want.
4. Click Define STDs>
a) 1.No Name>
Label: O0Thruo
STD Type: Delay/Thru
Offset Delay: Value defined by the fixture
Offset Z0 : Value defined by the fixture
Offset Loss: Value defined byhe fixture
Min. Frequency : Value defined by the fixture
Max. Frequency: Value defined by the fixture
Return
No Name>
Label : Shord
STD Type: Short
Offset Delay: Value defined by the fixture
Offset Z0 : Value defined by the fixture
Offset Loss: Value defined by the fixture

Min. Frequency : Value defined by the fixture

O
N
N~ o o 0N PE DNy oo s 0N e

Max. Frequency: Value defined by the fixture
8. Return

c) 3. No Name>
1. Label: Operd
2. STD Type: Open
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o
~
IS

8.

f) 6.

1.
2.
3.

© N o O A~ W

D
N
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Offset Delay: Value defined by the fixture
Offset Z0 : Value defined by the fixture
Offset Loss: Value defined by the fixture

Min. Frequency : Value defined by the fixture
Max. Frequency: Value defined by the fixture

Return

. No Name>

Label: oOoLoado
STD Type: Load
Offset Delay: Value defined by the fixture
Offset Z0 : Value definedy the fixture
Offset Loss: Value defined by the fixture
Min. Frequency : Value defined by the fixture
Max. Frequency: Value defined by the fixture
Return

No Name>
Label: oOLinelo
STD Type: Delay/Thru
Offset Delay: Value defined by the fixture
OffsetZ0 : Value defined by the fixture
Offset Loss: Value defined by the fixture
Min. Frequency : Value defined by the fixture
Max. Frequency: Value defined by the fixture
Return

No Name>
Label: 020i ne
STD Type: Delay/Thru
Offset Delay: Value defned by the fixture
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Offset Z0 : Value defined by the fixture
Offset Loss: Value defined by the fixture
Min. Frequency : Value defined by the fixture
Max. Frequency: Value defined by the fixture
Return

No Name>
Label: 030i ne
STD Type: Delay/Thru
Offset Delay: Value defined by the fixture
Offset Z0 : Value defined by the fixture
Offset Loss: Value defined by the fixture
Min. Frequency : Value defined by the fixture

Max. Frequency: Value defined by the fixture

® N o o0 s~ 0w NPk Yo N o o s

Return
Click Return.
Click Specify CLSs>
h) SubClass 1>

1. TRLThru >SetAll>Thru > Return

2. TRL Reflect > Short or Open

3. TRL Line/Match > Set All > Linel > Return
i) SubClass 2>

4. TRL Line/Match > Set All > Line2 > Return
]) SubClass 3>

5. TRL Line/Match > Set All > Line3 > Return
Click Return
Click Export Cal Kité to open the dialog boandSave user Calkit

Specify a folder, enter a file name, and clgkve

30
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6.2. Manual Setup for Time Domain Measurement
6.2.1. Starting Setup
If TDR setup wizard was appeared, cliclosebutton in the TDR setup wizard.
OpenSetuptab (iteml).
Click Preset(item 2) underBasicto preset the E5071C.
A dialog box appears requesting for confirmation. Then ¢lisk
SetDUT Topology (item 3) to fiDifferential 2porto.
Click Advanced Mode(item 4).
aeor (Tl (el (R S I v) ] = MERX
N Basic MooFusims
g = S'TJZ;?SQ”
7. Adialog box appears requesting for confirmation. Then ¢liek (Clear the check box

for AUse Advanced Calibration Methai)s

Advanced Mode @

' Do pou want to enter the advanced mode?
. Advanced features such ag de-embedding and limit testing iz available in thiz mode.

2 A

Marker
Off

Marker
Search

Data
Mem

']

[] Use Advanced Calibration Methods

By selecting this checkbaox, calibration methods such as TRL calibration iz available.
Mote: Selecting thiz checkbox clears ary previously acquired calibration data from
the EMA& Option TDR.
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6.2.2. Bulk Cable and Connector Impedance Measurements
(Normative)
6.2.2.1. Measurement&up

wetR (T lv) (nly] (mmad| S | (2o v) Mair]y) (gtaly) [ e V) (8]
Harizartal Wertical Parameters Gating Trace Control
Setuy % | {b 4 > LAV | {b Y A Allocation Coupling
| | [ Time
e @S @ & =50
S’ N N 4 N
Eve/Mask 2 na/di 100 Ohrn
1. Click Stop Single
2. OpenTDR/TDT tab.
3. Click Trace Control tab.
4. ClearTime andMarker check box unde€oupling
5. OpenParameterstab.
6. SelectTrace 1.
7. SelectRise Timeto 20-80 % and input value to 130 psec.
8. Click the box below the left knob undedorizontal Then Entry dialog box appear.
9. Input horizontal scale to 150 ps/div.

[EEN
o

. Click the box below the right knob unddorizontal Then Entry dialog box appear.

[ERN
=

. Input horizontal position te360 ps.

[ERN
N

. Click the box below the left knob undeertical. Then Entrydialog box appear.

[ERN
w

. Inputverticalscale to 5 ohm/div.

[EY
~

. Click the box below the right knob undeéertical. Then Entry dialog box appear.

[EEN
a1

. Inputvertical position to 75 ohm.

[ERN
o

. OpenTrace Control tab.

[EEN
\l

. Click Trace Settings Copy

[ERN
oo

. Trace Settings Copy dialog box a&aps.

[EEN
O

. Select thelrace 1 in theFromlist.

N
o

. Select thelrace 5in theTo list.
. Click Copy.

N
=
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22. Click Close

23. SelectTrace 5.

24. OpenParameterstab.
25. Click Tdd22.

6.2.3. Intra-Pair Skew Measurement (Normative)
6.2.3.1. Measurement Setup
1. SelectTrace 2.
2. OpenParameterstab.

3. Sdect Measureto Time Domairand SingleEnded (itertl).

welDR (T (&l oo (8w ) (v Pakely) Galy) (== v (3] (2] (%]
Setup Harizantal Wertical Parameters Gating Trace Contral ®
M T | T2 | T13 | T14 |Measure | TimeDome v || SingloEnc v |
TDRATDT T T22 TZ23 T24 |Format |l v

T3 T32 T33 T34 |Stimuluz |Lowpass 5
TH T42 | T43 | T44 |Rize Time|2080% v | Jai

SelectFormat to Volt.

Click T31.

4
5

6. SelectRise Timeto 10-90% and input value to 50 psec.

7. Click the box below the left knob unddorizontal Then Entry dialog box appear.
8. Input horizontal scale to 5 nsvd

9. Click the box below the right knob unddorizontal Then Entry dialog box appear.
10. Input horizontal position to 0 ns.

11. Click the box below the left knob undéertical. Then Entry dialog box appear.

12. Inputverticalscale to 50 mV/div.

13. Click the box belowthe right knob undevertical. Then Entry dialog box appear.
14. Inputvertical position to 100 mV.

15. OpenTrace Control tab.

16. Click Trace Settings Copy

17. Trace Settings Copy dialog box appears.
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Select théelrace 2 in theFromlist.
Select thélrace 6 in theTo list.

Click Copy.

Click Close

SelectTrace 6.
OpenParameterstab.

Click T42.

SelectTrace 2.

Click Marker Search and selectpTime.
Delta Time dialog box appear.
Check thepTime check box.
SelectTarget (Stop)to Trace6 (T42).
Input Position (%) to 15.

Click OK.

6.2.3.2. Crosstalk Compensation
SelectTrace 2.
PresdDisplay > Equation Editoré > Enter an equatiofiintra+= S31-S32.
Check Equation Enabled check box.
Click Apply .
Click Close
SelectTrace 6.
Presisplay > Equation Editoré > Enter an equatiofiintra -= S42S410.
CheckEquation Enabled check box.
Click Apply .
Click Close
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6.2.4. Inter-pair Skew Measurements (Normative)
6.2.4.1. Measuremet Setup

SelectTrace 3.
OpenParameterstab.
SelectRise Timeto 10-90% and input value to 50 psec.
Click the box below the left knob unddorizontal Then Entry dialog box appear.
Input horizontal scale to 5 ns/div.
Click the box below the right knolmderHorizontal Then Entry dialog box appear.
Input horizontal position to O s.
Click the box below the left knob under Vertical. Then Entry dialog box appear.

Input vertical scale to 10@V/div.

. Click the below the right knob under vertical. Then Eniataly box appear.
. Input vertical scale to 200 mV.

. PresaMlarker Search > Target > Target Value and ent@60 mUnit.

. Click Return.

. Click Tracking to turn it on.

. SelectTrace 4.

. Click Data Mem and selecOFF.

. Repeat stepl5 to stepl6 fiorce 7 andTrace 8.

6.3. Manual Setup for Frequency Domain Measurement

r wbd PE

6.3.1. Channel and Trace Settings
PresDisplay.

Click Allocate Channels> 1] )
PresgChannel Next

Click Num of Traces> 6.

Click Allocate Traces> ><4EE )
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6.3.2. Common Settings
PressSweep Setup> Sweep Type> Log Freq.
SetPointsto 201
PressStart > Setstart value td0 MHz
PressStop > Set stop valuéo 81 GHz
PressAvg > SetlF Bandwidth to 70 kHz.
PressAnalysis > Fixture Simulator > Fixture Simulator andturn it ON.
Click Topology > Device> Bal-Bal.

Click Port 1 (bal)> 1-2.
Click Port 2 (bal) > 3-4.
10.Click Return.

© © N o o bk 0w DN BE

6.3.3. Far End Nois¢FEN) Measurement (Normative)
Select Tracd.
PressAnalysis.
Click Fixture Simulator > BalUn and turn itON.
Click Measurement> Sdd21.
Press~ormat > Real.
PressScale> SetDivisionsto 10.
SetScale/Divto 5 dB/div.

SetReference positiorto 10 Div.

© © N o o bk 0w DB

SetReference Valueo 0 dB.

[ERN
o

.PresDisplay > Equation Editoré > Enter an equation
fASingle Aggressor20*log10(mag@atg)-20*log1l0Mmagfmem@)))o
11.Select Tracé.
12.Repeat from step to stepO.
13.PresDisplay > Equation Editoré > Enter an equation
fiDualAggressor:0*logl0(Mmag@atg”"2+magmem”"2)-20*log10{Mmagfmem@)))o
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6.3.4. Return Loss Measurement (Normative)
Select Trace.
PressAnalysis.
Click Fixture Simulator > BalUn and turn itON.
Click Measurement > Sdd11.
PressScale> SetDivisionsto 10.
SetScale/Divto 5 dB/div.
SetReference positiorto 10 Div.
SetReference Valueto 0 dB.
Select Tracé.

10.PressAnalysis.

11. Click Fixture Simulator > BalUn and turn itON.
12.Click Measurement> Sdd22.
13.Repeat fron step5 to stesB.

© N o g A w D PE

6.3.5. Insertion Loss Measurement (Normative)
Select Trace.
PressAnalysis.
Click Fixture Simulator > BalUn and turn itON.
Click Measurement> Sdd21.
PressScale> SetDivisionsto 10.
SetScale/Divto 5 dB/div.
SetReference positiorto 10 Div.

SetReference Valueo 0 dB.

6.3.6. Near End NoiséNEN) Measurement
Select Tracd.
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PressAnalysis.

Click Fixture Simulator > BalUn and turn itON.
Click Measurement> Sdd21.

PressScale> SetDivisionsto 10.
SetScale/Divto 5 dB/div.

SetReference podion to 10 Div.

© N o gk~ WD

SetReference Valueo 0 dB.

6.4. Limit Test Settings
6.4.1. Displaying Judgment Result of Test
If a channel has a judgment result of fail, the fail message appears on the screen. It will be
judged as failed if one or moumsatisfactoryrace existsvithin the channel.
Follow the procedure below.

1. PressAnalysis> Limit Test > Fail Signto switch the fail sign ON/OFF.

6.4.2. Setting the Warning Beeper
Beep sound that occurs when the judgment result is fail.
Follow the procedure below.
1. PressSystem> Misc Sdup > Beeper> Beep Warningto switch the warning beeper
ON/OFF.

6.4.3. Defining the Limit Line
Set limit lines to perform pass/fail tests on thdowing measurement items.
1. Bulk Cable and Connector Impedance (Trach in Channel)
2. Insertion Loss (Trac® in ChanneR)
3. Return Loss (Tracg, 6 in Channe2)
4. Near End Noise (Tracgéin ChanneR)
5. Far End Noise (Tracg, 5 in Channe®)
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1. PressChannel Nextkey andTrace Next key to activate the trace on which limit lines
should be set.
2. PressAnalysis > Limit Test > Edit Limit Line to display the limit table shown below

(Initially, no segments are entered in the limit table). Using the limit table, create/edit a

segment.
Type| Begin Stimulus End stimulus Eegin Response End Response
1| Max 0= 600 ps 105 U 105 U
2 | MIN 0= 600 ps 75U 7iu
o -

Enter the limit line data following the tables below.
Click Return.

Click Limit Line and turnit ON.

Click Limit Test and turn itON.

N o g A~ W

Repeat 1 to 6 for each Measurement items.

6.5. Calculating formula for Limit Line
6.5.1. Bulk Cable and Connector Impedance
6.5.1.1. Impedance Profile

Impedance Profile Through Ftgize DisplayPort Connector

Segment Differential Maximum | Comment

Impedance Value | Tolerance

Fixture Fixture should have trace lengths of ng
100 ohm +-10 %

more than 50 mm ¢ihches)
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Connector 100 ohm +-10 %
Wire management 100 ohm +-10% Transition from +10% to + 5% must
Cable 100 ohm +-5 % have a slope of 5 ohm/80ps

Plug Length Range

-

> Minimum Range
for Bulk Cable

Zd (Ref)

Fixture
I Mated Connector Wire Management | Buk Cable
120 4 (E _"gﬂﬁ) H H H H
“+—— 360ps -900ps 240ps —
L e SR I Fonens s R A A Ry — Ref. Impedance
Upper Mask ] 5 . | ! — Uppar Mask
_ 110 +1° A) = Lower Mask
£ z 5 ] 5 — lew]
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Impedance Profile Measurement Impedance Limits & Connector Profile Example

Impedance Profile Through Mini DisplayPort Connector

Segment Differential Maximum | Comment
Impedance Value | Tolerance

Fixture should hav&ace lengths of no
Fixture 100 ohm +-10%

more than 50 mm ¢ihches)
Connector 100 ohm +-15% Transition from +15% to +10% and
Wire Management | 100 ohm +-10% transition from +10% to +/5% shall
Cable 100 ohm +-50 have a slope ofGbhm/200ps
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Agilent MOI for DisplayPort Cable & Connector Compliance Tests
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6.5.2. Insertion Loss

Insertion Loss Lower Limit for High Bit Rate Cable Assembly

Insertion Loss Lower Limit for High Bit Rate Resizing Adaptors
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