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1. Modification Record

Revision Comments Issue Date

1.00 Initial release Oct 10, 2014

1.02 Fixed a few typos Oct 20, 2014
2. Pu rpose

This document is intended to provide the measurement procedures for High-Definition
Multimedia Interface (HDMI) Ethernet and Audio Return Channel (HEAC) cable
assemblies with Keysight E5071C ENA Option TDR. The procedures are designed to
perform tests equivalent to the methodologies defined in the HDMI Compliance Test
Specification (CTS) Version 1.4b.

3. References

High-Definition Multimedia Interface Specification Version 1.4b

High-Definition Multimedia Interface Compliance Test Specification Version 1.4b
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4. Resource Requirements
1. E5071C ENA Series Network Analyzer with Enhanced Time Domain Analysis Option

Note: Ensure that
- Test set option is any one of 440/445/460/465/480/485/4D5/4K5
- E5071C firmware revision A.11.31 or above is installed.
- E5071C-TDR application software revision A.01.56 or above is installed.
2. Electronic Calibration Module N4431B (for 440/445/460/465/480/485) or N4433A
(for 4D5/4K5)
3. 3.5 mm cables 8 GHz bandwidth or equivalent x4
4. Certified HDMI receptacle fixtures (ex. Keysight N1080B-HO05) x2

5. Female to female adaptors to connect fixture and test cables (if necessary) x4



Keysight MOI for HDMI 1.4b Ethernet and Audio Return Channel (HEAC)
Cable Assembly Test

5. Test Procedure
5.1.0utline of Test Procedure
1. Instrument Setup
2. Calibration and Adjustment
- Time domain calibration with the setup wizard in TDR application software
- Frequency domain calibration with the VBA macro program
3. Measurements and Data Analysis
Time Domain Measurements
- Intra-pair Skew Test
- Differential Impedance Test
- Common Mode Impedance Test
Frequency Domain Measurements

- Differential Attenuation Test

Note: Hard Keys (Keys located on the Front panel of E5071C) are displayed in Blue color
and Bold. (Example: Avg, Analysis)

Note: Soft keys (Keys on the screen) are displayed in Bold. (Example: S11, Real, Transform)
Note: Buttons (in the TDR or VBA) are displayed in Green color and Bold. (Example: Trace,
Rise Time)

Note: Tabs (in the TDR) are displayed in Brown color and Bold. (Example: Setup, Trace
Control)
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5.2.Instrument Setup
This section describes procedures for recalling the state file and VBA macro that support the
instrument setup. Download “HEAC cable assembly test package” from

http://www.keysight.com/find/ena-tdr hdmi-cabcon.

Extract the zip file and transfer the extracted files to the instrument with a USB flash memory.
5.2.1. Recalling State File

1. If TDR setup wizard appears, click Close button on the wizard.
2. Open Setup tab (item1).

3. Click More Function (item2).

4. Click Advanced Mode (item3).

(@] =" bellsiibidiiiato  Average | Adv Waveforn Hot TDR |

|
Setun DUT Topelogy 00
Setup — g Basic Mode @
TORATDT Wizard Stim. Ampl. [T Diglectric: Gonst —
DUT Leneth Velocity Factor
Eve/Mask (Cable Length = 4.523ng) SovrEn Pemey

5. Adialog box appears requesting for confirmation. Then click Yes. (Clear the check box

for “Use Advanced Calibration Methods”)

Advanced Mode @

Do you vaant to enter the advanced mode’y
! Advanced features such as de-embedding and limit testing iz available in this mode.

[] Use Advanced Calibration Methods

By zelecting thiz checkbos, calibration methods such az TRL calibration iz available.
Mote: Selecting thiz checkbox clears any previously acquired calibration data from
the EMA Option TDR.

l Yes l I Mo l

6. Click File (item4) and select Recall State to open the Recall State dialog box.

7. Specify a folder and a file name, and click Open.

For manual measurement setup, refer to Error! Reference source not found. Error!

Reference source not found..


http://www.keysight.com/find/ena-tdr_hdmi-cabcon
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5.2.2. Running VBA macro program

1. Installing the VBA macro program

INSTR STATE e Obtain the VBA macro program from
[Mm ][Macm ][Macm ] —— Keysight and install it on the E5071C.
ave Channel |
rre i,
ety | soft key.
Eo @ Using ;xplorer copy the file to
Save ’
Tr::z:: N the “D:¥VBA” folder.
=
e
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2. Running the VBA macro program

INSTR STATE

' —
Load Project... ® Press Macro Setup button from
+m the front panel, then click the
Save Project... Load & Run soft key.
Close Edior ® Sclect “HEAC_Cab...” from
—_—
Select Macro | the soft key menu and click on
Stop it.

(o]
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5.3.Screen Area and Cable Connection

This section explains the screen area of ENA Option TDR and the test cable connections.
ENA Option TDR screen area consists of two channels as shown in Figure 5-1. Channell
dedicated to time domain measurements is controlled by the TDR application software
located at the bottom of the screen, and Channel2 dedicated to frequency domain
measurements is controlled by the VBA macro program located at the upper right of the

screen.

Ch1: Time Domain Ch2: Freqg. Domain s
ﬁ T31 volt 50.00mu/ rRef 50.00mu E Tr2 Tccll Impedance 5.000u/ Ref 5.0 Trl sdd2l Log mag 1.000de/ Ref 0.0( m@
Tr> T42 volt 50.00mu/ Ref 50.00mu Tré Tcc22 Impedance 5.000U/ Ref 5.0fl Tr2 sSddl2 Log Mag 1.000dB/ Ref 0.0(
300. On - 55.00 1.000 Calibration
250, 0 |01td Time (Tr5): -74.219 50.00 Tr2: Pass Trl: | Pass
£20. Um J Tri6: Pass Tr2:|Pass 1 i Pt
200. Om 45, ECal s
00. Or 5 5.00 0. 000 " Exensio
150. 0m 40.00 s
100. Om 35. ——
0.0m |- [Stare - 1.000 Measurement
50. 00m y M 30.00 sy
0.000 25.00 I - Run | oo
I
-50.00m 20.00 -2.000 ng
-100. On 15.00
-150. On 10.00 G —
-200. Om 5.000 4
-10n 5n 15n 25n 40n -in 0 in 2n 3n 4an
Tr3 Tddll Impedance 5.000u/ ref 75. Tr4 Tdd22 Impedance 5.000u/ ref 75. -4.000
Tr7 Tddll Impedance 5.000u/ Ref 75. Tr8 Tdd22 Impedance 5.000uU/ Ref 75. .
> -
125.0 s pe o 0559 ol 125.0 o prssrpe j?gm;lgg
120.0 |2 931.43 ps (1 ggzpm 120.0 |-2 i. 81 ps (37 8 0. -5.000
3 1.35 ps 7_mm 5 -1 ps (91, ﬁ. Inr
L | 500 5 (0 0000~ m) e 00| 5 (0, 0600 m Select Macro |
110.0 h - 110.0 b3 .
105.0 ; 105.0 ; o Stop
100.0 [ 1z 100.0 1 s
95.00 3 : 95.00 ; -7.000
90. 00 i I I 90. 00 [ 1 | Continue
85.00 JE— 85.00 -
T ! -8.000
80.00 ! 80.00 i Ed'“;:':d"w
75.00p Py 75.00 "
-in & “fh 2n 30 an -in 0-%1n 2n  3n 4nf -9.000
1 [Start-10 ns IFBW 70 kHz TR Sim|PExt] C2 | TOR [Fulkt] | 2 |Start 300 kiz  Stop 200 MHz Sim| PEXt Cor Clear Echo

ESOTIC Trace I Auto I Stop I I Data IMarker Marker ‘
OPT. TDR v Scale L m Single Mem v Off v Search N i User Menu |
Satup Basic Maore Functions | Average | Adv Wavefom |
out Topolo:y Differential 2-Port b Ref. 2
| Setup Etaloel
TDR/TDT Wizard e Dielectric Const. [ | —
Eve/Mask Preset (Cahle Length = 1.403ns) Source Power. BN

Target value not found

Preset User Menu

Meas | Run  ExtRef Svc 2014-06-28 00:55

Figure 5-1 Screen area of ENA Option TDR
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The cables and fixtures are connected to the instrument as shown in Figure 5-2, but do not

connect fixtures and Cable DUT vyet.

DUT Cable

HEAC- \ / HEAC-

HEAC Test Fixture Receptacle

Figure 5-2 Measurement setup example

Table 5-1 and Figure 5-3 show the cable connections and corresponding measurement areas
on the screen, respectively. The measurement items of the same background color can be

measured with the same cable connections.

Table 5-1 Cable and Fixture Connection

ENA Port Number Portl Port2 Port3 Port4

Fixture PIN Number | AHEAC+ | AHEAC- | BHEAC+ | B HEAC-

Note: A and B represent each one of the test fixtures.

11
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Ch2: Freq. Domain

Intra-pair skew

Common Mode

Impedance
. Tr1: T3 . Tr2: Teeld
. Tr5: T42 . Tr6: Tee22
Differential Differential
Impedance (A) Impedance (B)
o Tr3: Tdd11 o Trd: Tdd22
o TI7: Tdd11 o Tr8: Tdd22

Differential
Attenuation

*+  Tr1: Sdd21
*  Tr2: Sdd12

12

Figure 5-3 Measurement areas when Channel 1 is in TDR/TDT mode.
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5.4.Calibration and Adjustment
5.4.1. Time Domain Calibration

1. Connect the cables and ECal module to the E5071C.
2. Press Channel Next key to select Channell.
3. Open Setup tab (item1).
4. Click ECal (item2) to launch the Full Calibration (ECal) and Fixture Compensation
wizard.
#eTOR iy (ekly) (S | v Uyl sl (= DY) (3)(2])(X]
Ectun{D Braae Meee Furctions Awesage T p—— e

T me S'*.Er.*d “Pec -
Setup | Ret. Z s00km |
v o
TORSTDT Wizard g Disbectric Congt

) 0T Lt ETm ——
Evﬂflhsﬁ Prasst iCable Largth = Oz) m o v— _

5. Connect all cables to the ECal module.

6. Click Calibrate (item3), then it will start the full calibration. Wait until the check-mark
appears on the right of Calibrate button.
7. Click Next (item4).

TDR Setup Wizard

Full Calibration (ECal)

ol e e Calibrate using Electronic Calibration
- (ECal) module.
. = A AN
) OBOBMOMO),

1. Connect ECal module to cables.

2. Press Calibrate button.

Calibrate | (@)

ECal

13
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8. Connect all cables to the test fixtures in accordance with the table below.

ENA Port Number Portl Port2 Port3 Port4

Fixture PIN Number | AHEAC+ | AHEAC- | BHEAC+ | B HEAC-

Note: A and B represent each one of the test fixtures.

9. Click Fixture Comp (item5), then it will start the fixture compensation. Wait until the
check-mark appears on the right of Fixture Comp button.

10. Click Finish (item6).

TDR Setup Wizard

Fixture Compensation (optional)

=< ~r == Automatically compensates the electrical
- length of the cables and fixtures.
R . T o W . WY o

1. Connect all cables and fidures to EE071C.

2. Disconnect DUT from cables and fixtures.

3. Press Fixture Comp button.

Fidure Comp @'

OPEN

Note:

Since the loss of the cables is not removed fram the
measurement, cables should be low loss and

F| Xtu re as short as possible.

s | rmd)

14
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5.4.2. Measure DUT Length
1. Click Auto (item1) to measure the DUT Length.

getDR (Meelv) (S lv] (e on | (S lv)(oulv] lftey) [ Iv)($](2])(X]

MW Bada: Mloie Funchons Aveiage Ay Warvefomrm LK
Ul Tonoe sraebntizrod_J v
Satup i et : Basic Mode
Wizard | St Avel  [EROE D »
TORSTDT iza Deskawblors Draslectric Const
— DUTlcﬂl E vekcity Foctor |
Eye/ Mask Priceat Wable Length = D) ECa e G _

2. Connect the DUT.
3. Click Measure (item2), then it will measure the DUT length. Wait until the check-
mark appears on the right of Measure button.

4. Click Finish (item3).

TDR Setup Wizard
DUT Length
slnigrnilsarn i liarn The length of the DUT is automatically
- measured and used to setthe time span for
Y o T W S time domain measurements.
00=® ©® ©® @
— — 1. Connect DUT to cakles { fidures.
2. Press tMeasure button.
heasure (2)

1 - Single Ended 4
MNote:

2 4-Port 4 ‘when testing multiple DUTs with different lengths,
meazure the DUT length using the longest DUT
to allow for the use of the same instrument settings
for all measurements.

5. If the value of the DUT Length is smaller than 20 ns, enter 20 ns for enabling to set the

rise time to 1 ns at the fixture open end in the next step.

15
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5.4.3. Rise time adjustment

1. Disconnect DUT.
2. Select Trace3.

E5071C Network Analyzer

3. Click TDR/TDT tab and click Parameters. Change the format to Volt.
T Au S Da Marki
PR (Tl (Snly) (s e | (6 [v)(eily) (gmaly] (= [¥)(8)(2) (%)
Setup Horizontal Vertical W?arai'netersi Gating Trace Control |
N~ | ’\’ v | A WW Tdc12 | Measure | Time Doma v\ﬂD'fferenta V‘
TDR/TDT @ Tdd21 Tdd22 Tdc2! Tdc22 |Format fvm v/
& |[Tent Tosn2 Teett Tect2 [Stimubs
Eye/Mask |Ted2! | Ted22 Toc2! Tec22 |Rise Time t?e;“g
Target value not found Mas run | £xtRef| Svc
4. Click Marker Search and select Rise Time (10-90%).

1 Active Ch/Trace 2Response 3Stimulus 4 Mkr/Analysis S Instr State

P Tddil volt 100.0mu/ Ref 0.000U [F4]
500.0m
Rise Time: 1.0022 [ns (150.22 mm)
400.0m
/
300.0m /
200.0m
100. Om /
~
0.000 4
-100.0m
-200.0m
-300.0m
-400.0m
-500. Om
-1n -500p 0 500p in 1.5n 2n 2.5n 3n .5n 4n
1 Start-1ns IFBW 70 kHz Stop 4 ns -F
ES074C Trace H Auto I . Stop ‘ Data \Marker Marker |
OPT. TDR ‘ 3 \ Scale h 4 w Single Mem n/ Off h Sauch' x
Set Horizontal Vertical Parameters Gating
etup < » =1 —
~ n Vv A
v [ MGG o2 Tt Tl Rise Time 010-90%) |- |
TDR/TDT ® Tdd2t Tod22 Tdc2! Tdc2 Rise Time (20-80%)
o’ |Todt1 Tet2 Tocl Teot ATime
Eye/Mask |Ted2! | Tod22 Toc2! Toc22 [Rise Time] 10507

5. Set effective rise time at the open end of the test fixture to 1 ns.

6. Turn off the rise time marker, and revert the format to Impedance.

16
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7. Set same rise time value to Trace2, Trace4, Trace6, Trace7, and Trace8.

17
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5.4.4. Frequency Domain Calibration
1. Connect all cables to the ECal module.

2. Click ECal to perform the Full Calibration (ECal).
I ple Moo. [ X

Calibration

) Auto Port
ECa I Extansion

Measurement

. Stop
R Single

End

5.4.5. Perform Auto Port Extension

1. Connect the test fixtures as follows. Make the fixture ends open.

ENA Port Number Portl Port2 Port3 Port4

Fixture PIN Number | AHEAC+ | AHEAC- | BHEAC+ | B HEAC-

Note: A and B represent each one of the test fixtures.

2. Click Auto Port Extension to perform the Auto Port Extension.
[ ble Moo |X |

Calibration

Auto Port
Exension

ECal

Measurement

Stop

R Single

End

18
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5.5.Measurement and Data Analysis

5.5.1. Intra-Pair Skew
Press Channel Next key to select Channell.
Press Channel Max key to enlarge Channell.

Open TDR/TDT tab.

A W o

Connect the test fixtures as follows.

ENA Port Number Portl Port2 Port3 Port4

Fixture PIN Number | AHEAC+ | AHEAC- | BHEAC+ | B HEAC-

Note: A and B represent each one of the test fixtures.
Connect the DUT (HDMI cable) to the test fixture.
Click Stop Single for Time Domain measurement.
Select Tracel.

Click Auto Scale and X to show the overall step response.

© ©o N o o

Apply the same horizontal scale settings to Trace5.

10. Click Stop Single for Time Domain measurement.

19
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E5071C Network Analyzer
1 Active ChfTrace 2Response 3Stimulus 4 Mkr/analysis 5 Instr State

Trl 731 volt 50.00mu/ ref 50.00mu [F-i Equ] bq Tccll Impedance 5.0000,/ Ref 5.000U [F4 Zr‘]
Tr5 T42 volt 50.00mu/ rRef 50.00mu [F4 Equ Tre Tcc22 Impedance 5.000u/ rRef 5.000u [F4 Zr
300. 0m . & : S 55.00 T F
- |pelta Time (Tr5): -73.875 ps (-22.147 mm . r2: Pass
250. 0m P 50.00 Tr5: Pass
200.0m 13 45.00
150.0m 40.00
100.0Om [starty 35.00 -
50. 00m M W 320.00 _/ 5
0.000 25.00
=50.00m 20.00
=100.0m 15.00
-150.0m 10.00
-200.0m 5.000p 4
-10n 0 5n 10n 15n 20n 25n 30n 40n -in 0 500p 1n 1.5n 2n 2.5n 3n 4n
Tr3 Tddll Impedance 5.000u/ Ref 75.00U [F4 Zr] Trd Tdd22 Impedance 5.000U/ ref 75.00U [F4 Zr
Tr7 Tddll Impedance 5.000U/ Ref 75.00u [F4 zr] Tr8 Tdd22 Impedance 5.000u/ rRef 75.00u [F4 Zr
2 2
125.0 13,737 ps (2.P580 ™) (113,96 Br3: pacs 125.0 73 7337 (2. 0616 ™) 115,23 Urg: pass
120.0 |2 931:43 ps (13p.62 mm) 10143 U7+ pass 120.0 |2 25118 ps {37 {651 mm) 11500 Urrg: Fail
115.0 |3 631.%5 ps (94]637 mm) |106.00 U 115.0 p-2---908. Faups (911208 om). 108,76 .U . ...
4---0.0 (00000 m) 11338 U 4 0. 0 (0.0000 m) 115.12 u
110.0 ! 110.0 4 2 —_—
105.0 E 105.0 ;
100.0 |7 ] ] ! 100.0
95.00 95.00 :
90.00 90.00
85.00 r 85.00
80.00 ! : 80.00 :
75.00p 4 « 75.00p : 4
-1n ¢ s00p Tn 1.5n 2n 2.5n 3n an “in & 3odp 1n 1.5n 2n 2.5n 3n 4n
1 Start-1 ns TFBW 70 kHz S0 Sim|PExt] 2 | TOR [Full<] |

Figure 5-4 Time Domain Measurement Example

Data Analysis
Read the delta time between Tracel and Trace5 (top-left in Figure 5-4). Check if the value

is within the limit: If the delta time <= 111 ps, then pass. Otherwise fail.

20
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5.5.2. Differential Attenuation
Measurement
1. Press Channel Next key to activate Channel2.
2. Press Channel Max key to enlarge Channel?2.

3. Connect the test fixtures as follows. Unused fixture pins should be terminated.

ENA Port Number Portl Port2 Port3 Port4

Fixture PIN Number | AHEAC+ | AHEAC- | BHEAC+ | B HEAC-

Note: A and B represent each one of the test fixtures.
4. Connect the DUT (HDMI) cable to the test fixture.

5. Click Stop Single for Frequency Domain measurement.

E5071C Network Analyzer

1Active Ch/Trace 2Response 3 Stimulus 4 MkrfAnalysis S Instr State

)i]i! sdd21 Log Mag 1.000dB, Ref 0.000dB [F4
Tr! sddl2 Log mag 1.000dB/ ref 0.000dB EFJ
1.000
Trl: Pass
Tr2: Pass
0. 000 pl—s - 4
5
N’_I
=1.000
-2.000
-3.000
4.00
000
6.000
100
§.000
-9.000
2 Start 300 kHz IFBVY 70 kHz Stop 200 MHz RER N

Figure 5-5 Differential Attenuation Measurement Example

Data Analysis
Read Pass/Fail sign on Tracel and Trace2 (Figure 5-5).

21
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5.5.3. Differential Impedance

Measurement

1. Press Channel Next key to select Channell.

Press Channel Max key to enlarge Channell.

2
3. Open TDR/TDT tab.
4

. Connect the test fixtures as follows. Unused fixture pins should be terminated.

ENA Port Number

Portl

Port2 Port3 Port4

Fixture PIN Number | A HEAC+

A HEAC- | BHEAC+ | B HEAC-

Note: A and B represent each one of the test fixtures.

5. Connect the DUT (HDMI) cable to the test fixture.

6. Click Stop Single for Time Domain measurement.

Data Analysis

The result must meet following criteria.

- Connection point and transition area (up to 1 ns): within 100 Q + 15%%*

* A single excursion is permitted out to a max/min of 100 Q * 25% and of

a duration less than 250ps.

- Cable area (1 ns — 2.5 ns): within 100 Q + 10%.

1. Read Pass/Fail sign on Trace3 and Trace7, and find an overall result from the

following table:

Trace3 (Trace4) Trace7 (Trace8) Overall Result

Pass Pass Pass

Pass Fail Check the duration of violation
Fail Fail Fail

2. If Trace3 is pass and Trace7 is fail (bottom-left in Figure 5-4), confirm if the excursion

is only one time and the duration of violation is within 250 psec.

Duration of violation = (Marker2 — Marker1) or (Marker4 — Marker3).

22
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3. Repeat the same test with Trace4 and Trace8 (bottom-right in Figure 5-4).

Connection point and transition Cable area:

area: 100Q+15%* 100Q+=10%
1250 :
1150 i

1000 ! ]
850 ;
750 |
Ons 1ns 25ns

* A single excursion is permitted out to a max/min
of 100Q & 25%and of a durationless than 250ps.

Figure 5-6 Connection point and transition are and Cable area limits for Differential Impedance

Pass Fail Fail
1> 180ps i«——>1320ps 1> 190ps
= 90ps
Pass Fail Fail

Figure 5-7 Example for Impedance Judgment

23
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5.5.4. Common Mode Impedance
Measurement
1. Press Channel Next key to select Channell.
2. Press Channel Max key to enlarge Channell.
3. Open TDR/TDT tab.
4

. Connect the test fixtures as follows. Unused fixture pins should be terminated.

ENA Port Number Portl Port2 Port3 Port4

Fixture PIN Number | AHEAC+ | AHEAC- | BHEAC+ | B HEAC-

Note: A and B represent each one of the test fixtures.
5. Connect the DUT (HDMI) cable to the test fixture.

6. Click Stop Single for Time Domain measurement.

Data Analysis
The result must meet following criteria.

- Cable area (1 ns — 2.5 ns): within 30 Q + 20%.
Read Pass/Fail sign on Trace2 and Trace6 (top-right in Figure 5-4).

24
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6. Appendix
6.1. Manual Setup for Time Domain Measurement
6.1.1. Starting Setup
If TDR setup wizard was appeared, click Close button in the TDR setup wizard.
Open Setup tab (item1).
Click Preset (item2).
A dialog box appears requesting for confirmation. Then click OK.
Set DUT Topology (item3) to “Differential 2-port™.
Set DUT Length to 20 ns.
Open More Functions tab (item4).
Click Advanced Mode (item5).

wetpR (Teely) 2oy ma S, | (3 [v) [Mae]y] (Sealy) v 3] 2])(X]

Bassc (@) [ Faemrs ] Aveoge | Advwavelom | HotTOR
=0 [y P [eor |~ B [0
TOR/TOT Wizard Aim. Amp _ - = Dialaciric Const _ Mode »>
ouT tenetn [_ouro | | [ont | veiocity Factor |
Eye/Mask Cable Lergth = (i) ECal S [T m
9. Adialog box appears requesting for confirmation. Then click Yes. (Clear the check box
for “Use Advanced Calibration Methods”)

Advanced Mode @

'E Do you want to enter the advanced mode?
L

© N o a b~ w0 NhPE

Advanced featurez such az de-embedding and limit tegting iz available in this mode,

[] Use &dvanced Calibration Methods

By selecting this checkbaos, calibration methods such as TRL calibration is available,
Mate: Selecting this checkbox clears any previously acquired calibration data fram
the EMd Option TOR.

Yes ] I Nao

6.1.2. Intra-Pair Skew
6.1.2.1.  Measurement Setup
1. Open TDR/TDT tab.
2. Select Tracel.

3. Open Parameters tab.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Cable Assembly Test

Set Measure to “Time Domain” and “Single-Ended”.
Set Format to \Volt.

Click T31 in the table.

Click the box below the left knob under Horizontal.
Input 5 nsec/div with the Entry dialog box.

Click the box below the right knob under Horizontal.
Input -10 sec with the Entry dialog box.

Click the box below the left knob under Vertical.
Input 50 mV/div with the Entry dialog box

Click the box below the right knob under Vertical.
Input 50 mV with the Entry dialog box

Open Trace Control tab.

Clear Time and Marker check box under Coupling.
Click Trace Settings Copy button. Then Trace Settings Copy dialog box appears.
Select Tracel in the From list.

Select Trace5 in the To list.

Click Copy.

Click Close.

Select Trace5.

Open Parameters tab.

Click T42 in the table.

Select Tracel.

Click Marker Search and select A Time. Then Delta Time dialog box appears.
Check the A Time check box.

Select Trace5 (T42) for Target (Stop).

Input Position (%) to 50.

Click OK.
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Cable Assembly Test

6.1.2.2.  Crosstalk Compensation
Select Tracel.
Press Display > Equation Editor... > Enter an equation “Intra+= S31-S32”.
Check Equation Enabled check box.
Click Apply.
Click Close.
Select Trace5.
Press Display > Equation Editor... > Enter an equation “Intra-= S42-5S41”.
Check Equation Enabled check box.
Click Apply.

. Click Close.

6.1.3. Differential Impedance
Open TDR/TDT tab.
Open Parameters tab.
Select Trace3.
Set Format to Impedance.
Set Rise Time to 1 nsec (10-90%).
Click Tdd11 in the table.
Click the box below the left knob under Horizontal.
Input 500 psec/div with the Entry dialog box.
Click the box below the right knob under Horizontal.

Input -1 nsec with the Entry dialog box.

. Click the box below the left knob under Vertical.

Input 5 Ohm/div with the Entry dialog box

. Click the box below the right knob under Vertical.

Input 75 Ohm with the Entry dialog box.

. Open Trace Control tab.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Cable Assembly Test

Click Trace Settings Copy button. Then Trace Settings Copy dialog box appears.
Select Trace3 in the From list.

Select Trace4, Trace7 and Trace8 in the To list.

Click Copy.

Click Close.

Open Parameters tab.

Select Trace4.

Click Tdd22 in the table.

Select Traces.

Click Tdd22 in the table.

Select Trace?7.

Press Marker Search > Search Range, and set Start to 0 and Stop to 1n.
Click Search Range to turn it ON.

Click Couple to turn it OFF.

Click Return.

Click Maker menu and select 1.

Press Marker Search > Target, and set Target Value to 115.
Click Target Transition > Positive.

Click Return.

Click Tracking to turn it ON.

Click Maker menu and select 2.

Press Marker Search > Target, and set Target Value to 115.
Click Target Transition > Negative.

Click Return.

Click Tracking to turn it ON.

Click Maker menu and select 3.

! Ignore the message “Target value not found” displayed at the bottom-left of screen..
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46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

Cable Assembly Test

Press Marker Search > Target, and set Target Value to 85.1
Click Target Transition > Negative.

Click Return.

Click Tracking to turn it ON.

Click Maker menu and select 4.

Press Marker Search > Target, and set Target Value to 85.1
Click Target Transition > Positive.

Click Return.

Click Tracking to turn it ON.

Select Trace8.

Press Marker Search > Search Range, and set Start to 0 and Stop to 1n.
Click Search Range to turn it ON.

Click Couple to turn it OFF.

Click Return.

Click Maker menu and select 1.

Press Marker Search > Target, and set Target Value to 115.
Click Target Transition > Positive.

Click Return.

Click Tracking to turn it ON.

Click Maker menu and select 2.

Press Marker Search > Target, and set Target Value to 115.
Click Target Transition > Negative.

Click Return.

Click Tracking to turn it ON.

Click Maker menu and select 3.

Press Marker Search > Target, and set Target Value to 85.1
Click Target Transition > Negative.

Click Return.
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Cable Assembly Test

Click Tracking to turn it ON.

Click Maker menu and select 4.

Press Marker Search > Target, and set Target Value to 85.1
Click Target Transition > Positive.

Click Return.

Click Tracking to turn it ON.

6.1.4. Common Mode Impedance
Open TDR/TDT tab.
Open Parameters tab.
Select Trace2.
Set Format to Impedance.
Set Rise Time to 1 nsec (10-90%).
Click Tccll in the table.
Click the box below the left knob under Horizontal.
Input 500 psec/div with the Entry dialog box.
Click the box below the right knob under Horizontal.

Input -1 nsec with the Entry dialog box.

. Click the box below the left knob under Vertical.

Input 5 Ohm/div with the Entry dialog box

. Click the box below the right knob under Vertical.

Input 5 Ohm with the Entry dialog box.

. Open Trace Control tab.

. Click Trace Settings Copy button. Then Trace Settings Copy dialog box appears.
. Select Trace?2 in the From list.

. Select Trace6 in the To list.

. Click Copy.

. Click Close.
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21. Open Parameters tab.
22. Select Traceb6.
23. Click Tcc22 in the table.

6.2. Manual Setup for Frequency Domain Measurement
6.2.1. Channel and Trace Settings
Press Display.

Click Allocate Channels > .
Press Channel Next.

A L o-

Click Num of Traces > 2.

6.2.2. Differential Attenuation
Press Trace Next to select Tracel.
Press Sweep Setup > Sweep Type > Lin Freq.
Set Points to 1601.
Press Start > Set start value to 300 kHz.
Press Stop > Set stop value to 200 MHz.
Press Avg > Set IF Bandwidth to 70 kHz.
Press Analysis > Fixture Simulator > Fixture Simulator to turn it ON.
Click Topology > Device > Bal-Bal.
Click Portl (bal) > 1-2.
. Click Port2 (bal) > 3-4.
. Click Return.
. Click Balun ON All Traces.
. Click Measurement > Sdd21.

© ©o N o g A~ w b=

I S S SN T
A W N B O

. Press Format > Log Mag.

[EEN
o1

. Press Scale.

. Set Scale/Div to 1 dB/div.

[EEN
(o3}
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17. Set Reference position to 9 Div.
18. Press Trace Next to select Trace2.
19. Press Meas and select Sdd12.

20. Press Scale.

21. Set Scale/Div to 1 dB/div.

22. Set Reference position to 9 Div.

6.3. Limit Test Settings
The E5071C-TDR provides a capability of setting limit lines to perform pass/fail test on
each measurement.
6.3.1. Turning On/Off Fail Sign
If this option is turned on, a fail sign appears when one or more measurement items violate
the limit lines. It is useful to check overall test result.

1. Press Analysis > Limit Test > Fail Sign to switch the fail sign ON/OFF.

6.3.2. Setting the Warning Beeper
If this option is turned on, a beep is generated when one or more measurement items violate
the limit lines.
1. Press System > Misc Setup > Beeper > Beep Warning to switch the warning beeper
ON/OFF.

6.3.3. Defining the Limit Line
Set limit lines to perform pass/fail tests on the following measurement items.
- Differential Impedance (Trace3, 4, 7, 8 in Chl)
- Common Mode Impedance (Trace2, 6 in Chl)
- Differential Attenuation (Tracel, 2 in Ch2)
Note: If using the VBA, appropriate limit lines are automatically selected for Attenuation

and Phase in accordance with the DUT cable type.
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1. Press Channel Next key and Trace Next key to activate the trace on which limit lines
should be set.
2. Press Analysis > 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 Begin Response End Response
1| Max 0= 600 ps 105 U 105 u
2 | MIN 0= 600 ps 75U 75U
s

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

Click Limit Line and turn it ON.

Click Limit Test and turn it ON.

N o a &~ ow

Repeat 1 to 6 for each Measurement items.
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Differential Impedance

e (Trace3, 4in Chl)

Cable Assembly Test

Type Begin Stimulus | End Stimulus | Begin Response | End Response
Max 0s 1ns 125 Ohm 125 Ohm
Max 1ns 2.5ns 110 Ohm 110 Ohm
Min 0s 1ns 75 Ohm 75 Ohm
Min 1ns 2.5ns 90 Ohm 90 Ohm

e (Trace7,8in Chl)

Type Begin Stimulus | End Stimulus | Begin Response | End Response
Max 0s 1ns 115 Ohm 115 Ohm
Min Os 1ns 85 Ohm 85 Ohm

Common Mode Impedance

e (Trace2, 6 in Chl)

Type Begin Stimulus | End Stimulus | Begin Response | End Response
Max 1ns 2.5ns 36 Ohm 36 Ohm
Min 1ns 2.5ns 24 Ohm 24 Ohm

Differential Attenuation

e (Tracel, 2 in Ch2)

Type Begin Stimulus | End Stimulus | Begin Response | End Response
Min 300 kHz 10 MHz -1.6dB -1.6dB
Min 10 MHz 100 MHz -5.0dB -5.0dB
Min 100 MHz 200 MHz -7.1dB -7.1dB
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