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Equipment Required

Table 1 lists the equipment required to perform the HEAC Cable Assembly Test measurement.

Table 1: Equipment required

Item Qty. Recommended equipment

Sampling oscilloscope 1 ea. Tektronix DSA8200 (or TDS8000 /
TDS8000B / CSA8000 / CSA8000B)

TDR sampling module 1 ea. Tektronix 80E04

TDT sampling module 1 ea. Tektronix 80E03

IConnect S-parameter Software 1ea. Tektronix 80SSPAR

50Q SMA matched pair cable 2 ea, Tektronix P/N:174-4866-00

50Q SMA female-female connector 2 ea. Tektronix P/N:015-1012-00

50Q SMA terminator (male) 2 ea. Tektronix P/N:015-1022-01

HEAC TDR-R adapter 2 ea. Tektronix

TF-HEAC-TDR-AR (Type A connector)
TF-HEAC-TDR-CR (Type C connector)

NOTE: To protect the sampling module from damage due to

electro-overstress(EOS) and electrostatic discharge(ESD), a cable under test

to discharge the static voltage completely from it before performing the

procedures.

While performing the following procedure, be sure to wear a grounded

antistatic wrist strap to discharge the static voltage from your body.

This procedure is written assuming that the TDR module is inserted to CH1, CH2 and the TDT
module is inserted CH7, CH8. If the module is inserted to other channel, replace the channel

number in this procedure.
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Calibration

Compensation

Allow the sampling oscilloscope to warm up 20 minutes before compensation process.

(1) Click the Utilities on top menu, and then select the Compensation.

Fle Edt View Setup | Utilties Applications Help [N
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Figure 1: Utilities menu

(2) Click the Execute button on Compensation window.
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Figure 2: Compensation window.

(3) Start the test after thermometer is green. gnc
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De-skew

(1) Usethe 50Q SMA matched pair cable to connect the TDR modules (CH1 and CH2).
(2) Usethe 50Q SMA matched pair cable to connect the TDT modules (CH7 and CHS8).
(3) Usethe 50Q SMA female-female connector to connect each output (see Figure 3).

Sampling Oscillpscope

]
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SMA Pair Cable

SMA Female-Female Connector

Figure 3: De-skew setup

(4) Press the DEFAULT SETUP button on the oscilloscope front-panel, and then click the Yes button.

2 (=) GO~
(B8 (wwer)  [fomsm)  [sueer] Qg
VERTICAL! ACQUISITION ee—

3 =D
[z] HORIZONT AL m—T GG R -—
it
] -
®

TDS/CSAB000

& Loading the default setup will replace the cument setup. Continue?

Mo

Figure 4: Front-panel button and default setup window
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()

Click Setups icon.
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Figure 5: Setup icon

Click the TDR tab on Setups window.
Click the C1-C2 Diff button on TDR tab.
Select the Vin C1 and C2 ACQ Units drop-down list box.
Set the C7 and C8 ACQ On check box to ON.

(10) Click the Horz tab on Setups window.
(11) Set the Timebase Record Length to 4000 on Horz tab.

(12) Set the Timebase Horizontal Reference to 30.0% on Horz tab.
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Figure 6: Setups window
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(13) Adjust the HORIZONTAL POSITION knob so that the edge of C7 and C8 waveform is displayed at
3 major divisions from the left edge of the screen (see Figure 7).
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Figure 7: Setting Horizontal Position
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(14) Adjust the HORIZONTAL SCALE knob so that the Horizontal Main Scale to100 ps.
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Figure 8: Setting Horizontal Scale

(15) Click the Meas tab on Setups window.

(16) Select the Meas1 in drop-dawn list box on Meas tub.

(17) Click the Select Meas button, and then select Pulse - Timing > Delay.
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Figure 9: Measurement setups window
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(18)
(19)
(20)

(21)
(22)

(23)
(24)
(25)

Setups 7] =]
PhasaFef | Mask | TDR | Disp
Vert | Horz I Acg | Trig

‘wim D atabase I Hist I Cursor Meas

Click the Source1 button on Meas tab.
Click the Source tab on Meas tab.

Select the Main C7 on Source tab.

Click the Region tab on Meas tab.
Click the +in Edges Slope radio button.

Click the RefLevel tab on Meas tab.
Click the Absolute radio button in Reference Level Calc Method.

Set the Reference Mid to 125m on RefLevel tab.
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Figure 10: Measurement source1 setups window
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Click the Source2 button on Meas tab.
Click the Source tab on Meas tab
Select the Main C8 on Source tab.
Click the Region tab on Meas tab.
Click the - in Edges Slope radio button.
Click the RefLevel tab on Meas tab.
Click the Absolute radio button in Reference Level Calc Method.
Set the Reference Mid to -125m on RefLevel tab.
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Figure 11: Measurement source2 setups window

(34) Click the TDR tab on Setups window
(35) Selectthe C2in Step Deskew drop-down list box.

(36) Adjust the Step Deskew so that measurement value of Delay C7 is equal to 0 (=1 ps).
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Figure 12: Setting step deskew
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Test ID HEACT 6-1: Intra Pair Skew Test

(1)  Connect the TDR module output CH1 to HEAC+ SMA connector and CH2 to HEAC- SMA
connector on the first HEAC-TDR-R adapter.

(2) Connect the TDT module input CH7 to HEAC+ SMA connector and CH8 to HEAC- SMA connector
on the second HEAC-TDR-R adapter.

(3) Connect the HEAC-TDR-R adapters and the cable under test(see Figure 13).

Sampling Oscillpscope

HEAC-TDR-R Adapter

J2 HEAC- HEAC- J2 |[J(EP

mElD, (P

HDMI with HEAC cable under test

HEAC+ J1 [[1(ED

Figure 13: Intra pair skew test setup

(4) Adjust the HORIZONTAL SCALE knob so that the waveform edges of C7 and C8 are displayed on
screen as shown in Figure 14..
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Figure 14: Setting Horizontal Scale
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(5) Adjust the HORIZONTAL POSITION knob so that the edges of C7 and C8 waveforms are
displayed at 3 major divisions from the left edge of the screen (see Figure 15).
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Figure 15: Setting Horizontal Position
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(6) Adjust the HORIZONTAL SCALE knob so that the Horizontal Main Scale to 100 ps.
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Figure 16: Setting Horizontal Scale

(7) Intra-Pair Skew is displayed as “Dly C7” on screen.
(8) If Intra-Pair Skew (“Dly C7”) is more than 111 ps or less than -111 ps, then fail.
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Figure 17: Result of Intra pair skew
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Test ID HEACT 6-2: Differential Attenuation Test

(1)  Connect the TDR module output CH1 to HEAC+ SMA connector and CH2 to HEAC- SMA
connector on the first HEAC-TDR-R adapter (see Figure 18).

Sampling Oscillpscope

|

i

e o|[e o] | ]
L L

= =

HEAC-TDR-R Adapter

0 oa
N-1-1-1

| 4

“wcf) (]| J2 HEAC-

| J1 HEAC+

Figure 18: Differential attenuation test open setup

(2) Click the MATH icon.  f

File Edit Yiew Setup Uil
8 £ v | E| 2 |
|Pusse x|fampitude 7| nny

7ol.OmY -

Figure 19: Math icon
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3) Select the M1 in Math Waveform drop-down list box on Define Math window.

5) Set the Math Waveform ON check box to ON.

(
(4) Enter “C7-C2" in the Math Expression filed on Define Math window.
(
(6) Click the Apply button on Define Math window.

Define Math 7 x|
i~ Math Waveform Math Expression
(v =) Cic2
— Function — Sourc
[t [t &/ miad]] Filter] il C2) [ c2] | c4 +| - 4
Evgl L] S| | (55 (N0 (e (ece] (= (N (R ()
ErsUE Ll Fdiral! &) | (B2 B A o S (R
FrEn| R EE 1| Eey

Mum Awgz I2
7 —Measurement Scalars——————————
Backspace Filter Risetime 1.000ns ] E‘ Measi || Mezs2 || Measd | Measd!

Dlear | Filter Mode | Centered 'I essS| | MEssEi ieasi| MEeast
OK. |( Apply ) Cancel | Help |

Figure: 20 Defining Math1

8) Enter “C7-C8" in the Math Expression filed on Define Math window.
9) Set the Math Waveform ON check box to ON.
10) Click the OK button on Define Math window.

(
(
(
(

Define Math |7 x|
—Math \Waveform Math Expression
~ Function — Sourc
Triel it Vil | Fited, 1| B2z [ + /
Eval Logl el I e e e (e G e
ErsUE )| Firal fofi=#] N LRIz PRk PR A (Sl R
| EE Y EE 0 [ Eey

il Mum Awgs I2
~ Measurement Scalars ———————
Backspace Filter Rizetime | 100INe ] E Measl | Measz | Meass | Measd

i | e e | N e e e
‘ Ok b Apply | Cancel | Help |

Figure: 21 Defining Math2

7) Select the M2 in Math Waveform drop-down list box on Define Math window.
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(11)
(12)
(13)
(14)
(15)
(16)

(17)
(18)

Click the Setups icon. E
Click the Vert tab on Setups window.

Select the M1 in Waveform drop-down list box on Vert tab.

Set the Setup Scale to 100 mV/div and the Setup Position to -7.000 div.

Select the M2 in Waveform drop-down list box on Vert Tab.
Set the Setup Scale to 100 mV/div and the Setup Position to -2.000 div.

Click the Horz tab.

Set the Timebase Horizontal Reference to 10% on Horz tab.
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Figure 22: Setups window

(19) Adjust the HORIZONTAL SCALE knob so that the edge of M1 waveform is displayed on screen.
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Figure 23: Setting Horizontal Scale
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(20) Adjust the HORIZONTAL POSITION knob so that the edge of M1 waveform is displayed at 1 major
division from the left edge of the screen (see Figure 24).
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777
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Figure 24: Setting Horizontal Position
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(21) Connect the TDT module input CH7 to HEAC+ SMA connector and CH8 to HEAC- SMA connector
on the second HEAC-TDR-R adapter.

(22) Connect the HEAC-TDR-R adapters and the cable under test (see Figure 25).

Sampling Oscillpscope

~~  HEAC-TDR-R Adapter ~ —_

J2 HEAC-

=
In

HEAC- J2

HEAC+ J1

HDMI with HEAC cable under test

Figure 25: Differential attenuation test setup
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(23) Adjust the HORIZONTAL SCALE knob so that the M2 edge is displayed in the right half side of
screen (see Figure 26). (Do not change HORIZONTAL POSITION).

Fie Edit View Setup Utiities Applications Help [Triggered | Tekronx | x|
S| 3| £~ || il| <2 | IRORIGRER] AcaMode [verage ] Trig[imemalCock 7] [200H: =] (4| K2

e T e e N o e e ) AaX e =

1 100 .0rm ' Adi -
(= = Tl m HORIZONTAL =
| C2 100.0mvadiv

o | ()

| 8 100 0

[ T
11 100.0rn el  R2EMa [

| P2 100, 0rm ity ﬁ;@

G I
23.33742ps RERRLUUTHON

=

M2A||‘10‘D.‘Dr‘nWE_‘ E [wan @ @J B0 oot E B o B Bog] 1:40Pm 312572010

File Edit VMiew Setup Utiities &pplications Help [Triggered | o |
S| 8| 7= || | < | IRORVGRER] Acavade [everage ] Trig[imemalCock 7] [200: =] A | W2
[Puise (=1 [ampituae 1) st an] o] e s | ] s = | i | 12 | =l g

1 100 Ol

C2 100.0m i

B SO DDIOS SR OO PN OO || < 100,

CB 100.0m i

tA1 100.0rn el
I 2 100.0rn YAl

Measurement

Dy €7 7,
23.77157ps

1

M2 | 10.0mW = W @ Ql @lm
Figure 26: Setting Horizontal Scale
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(24) start the Differential Attenuation Calculation software

(25) Click _I button, and then select the Work Folder. (The measurement result is saved to this

)

AttenCableHE

AC

(26) Input the DUT Name. (The file name of the measurement result.)

LQJHEAE Cable Attenuation (IConnect] - 1.0.3

I

Work'g Folder lC:\Docu.ments and Zettings\ddwministrator)My DoJ@

DUT Name {ruTool

] (N TopMost

atimulus (Reference)

@ Open  Thru

I | Read | Flear |

Frequency
Max Freg z00 ¥ | MHz
Delta Freg (4.0 ¥ | MH=z

Refresh MATH |

—EResponse (TDT)

IH.ATHZ 'l Read | Elea |

¥ Plot with linit

L | L

EXIT

Refreshed MATH selection.

Figure 27: Differential attenuation calculation software

(27) Click the Read button in Response (TDT).
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_@]HEAE Cable Attenuation (IConnect] - 1.0.3 == B

Work'yg Folder IC:\Docu.ments and Settings\aAdminiztrator\My Do |

DUT Name [purooy [~ TopMost
—atimulus (Reference) — | [ Frequency
I | Read | Glear | Max Freg 200 ¥ Mz
& Open ¢ Thru Delta Freg |4.0 | MH=
Refresh MATH |

—Response (TDT) —— |

o =1 Gy |

¥ Plot with limit

EXIT

LT | ELUT

Pefreshed MATH selection.

Figure 28: Reading response (TDT) waveform data
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(28) Remove the cable under test from HEAC-TDR-R adapters (see Figure 29).

Sampling Oscillpscope

e o e e
" o
=] —3

HEAC-TDR-R Adapter

¥

)| J2 HEAC-

|J1 HEAC+

Figure 29: Remove the cable

File Edit VMiew Setup Utiities &pplications Help [Triggered | o |
S| 8| 7= || | < | IRORVGRER] Acavade [everage ] Trig[imemalCock 7] [200: =] A | W2
e =l o= = o] s s o~ 5 o 0] = s

o P ARREERaNS Aoy

1 100.0m el

2 100 0m ey

IC? 100 Orn'cdiv

CB 100.0m i
tA1 100.0rn el

I 2 100.0rn YAl

Measurement
Dly C7 Sy
777

30 : : : : : : :
M2A||1DD.0mW E 0.0 E IMa\n a @.l |200000ﬂs E |39.000n E E“Cl 1:44 PM 3/25/2010

Figure 30: Reference waveform
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(29) Click the Read button in Stimulus (Reference).

'_@JHEAE Cable Attenuation (IConnect] - 1.0.3

I [0 3
Work'g Folder IL’:‘.Dc-cu.menl:s and Fertingsthduninistratorily Do _l
DUT Naue JpuToos [T TopMost
dtimulus (Reference) | [ Fregquency
I |@ Clear | Maxw Freg 200 T | Mz
@ gpen  Thru Delta Freg |4.0 v | MHz

Hefresh TLTH |

—Response (TDT)

¥ Plot with linit

e ) ew (o]

L L EXIT

Saved DUTOO0L TDT.WFM as TDT winm file.

Figure 31: Reading Stimulus (Reference) waveform data

(30) Click the CALC button on Differential Attenuation Calculation window.

Page 22 of 45

'_@JHEAE Cable Attenuation (IConnect] - 1.0.3

I [0 3
Work'g Folder IL’:‘.Dc-cu.menl:s and Fertingsthduninistratorily Do _l
DUT Name JpuTooy [~ TopMost
atimulus (Reference) — | [ Fregquency
I | Head |E Max Freg 200 ¥ | M=
& fipen € Thirn Delta Freg |4.0 | MH=

Hefrests TETH |

—Response (TDT)

IMTHZ 'l B gl | Clear | CALD BT

¥ Plot with linit

EXIT

Saved DUTOO0L REFO.WFM as BFEF wim file.

Figure 32: Calculation
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(31) Differential Attenuation is displayed to the plot window.
(32) If the plot (blue line) is under than the limit (red line), then fail.

1B Differential Attenuation Plot 1]

Differential Attenuation Plot

[—_Dutoot _—— Limit |
1] T T T T T : T

Insertion Loss [dB]
-

T o e e e e e s T LN N R e PEIC R R e T
e R e A B B s s
i NI 1 e e e | L i . . e D
-8 i i i

0 a0 100 1480 200
Frequency [MHz]
Freq RPange Hax Limit :_l
0.3MHz  10.0MHz 0.3dE  1.6dE DASS
10.0MHz 100.0MHz 1.1dE 5.0dB PASS
100.0MHz 200.0MHz 1.4dB  7.1dB Phss -] SAVE CLOSE

Loaded DUTO0L1_Sddzl.wfn

Figure 33: Differential attenuation plot
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Test ID HEACT 6-3: Differential/Common Mode
Impedance Test

In the impedance measurement procedure, the unfiltered impedance waveform needs to be defined and
used in order to define the horizontal reference position precisely during measuring impedance. This will
reduce the impact of uncertainty on horizontal positioning caused by using the filtered impedance
waveform.

Differential Impedance Test

Setting Rise Time

(1)  Connect the TDR module output CH1 to HEAC+ SMA connector and CH2 to HEAC- SMA
connector on the first HEAC-TDR-R adapter.

Sampling Oscillpscope

I—

e oo e | ]
° o

=t =

HEAC-TDR-R Adapter

¥

1] J2 HEAC-

&I|J1 HEAC+

Figure 34: Initial equipments connection

(2) Click the MATH icon. ﬂ

(3) Select the M1 in Math Waveform drop-sown list box on Define Math window.
(4) Enter “Filter(C1-C2)” in the Math Expression filed on Define Math window.

(5) Select the Centered in Filter Mode drop-down list box on Define Math window.
(

6) Click the Apply button on Define Math window.

Define Math |7 x|

—Math \Waveform Math Expression

l‘ ¥ on | (Eileic1C2D

~ Function — Sourc
It il imia]) Eiltes: 5| | 2] 3 e E I R
el L] St L’ (s | [SEA] NE7] P S
ErsUE )| Firal =5 Fil [R2) FE)f o (Sl [
B HEY i RE (N [N Eey

Murn &vgs I2
)] ~ Measurement Scalars ———————
Backspace Filter Rizetime | 100INe ] E Mezsil | Mezsz| Measzi| Measd!

Cea || | Fierbiode hieesa| [rEes| ieas)| e
coes ||

Figure: 35 Defining filtered waveform
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(7) Select the M2 in Math Waveform drop-sown list box on Define Math window.
(8) Set the Math Waveform ON check box to OFF.
(9) Click the OK button on Define Math window.

Define Math |7 x|
—Math \Waveform Math Expression
P
~ Function — Sourc
Triel it Vil | Fited, 1| B2z [ + /
Eval Logl el I e e e (e G e
ErsUE )| Firal fofi=#] N LRIz PRk PR A (Sl R
| EE Y EE 0 [ Eey

Murn &vgs I2
)] ~ Measurement Scalars ———————
Backspace Filter Rizetime | 100INe ] E Mezsil | Mezsz| Measzi| Measd!

i | e e | N e e e
‘ Ok b Apply | Cancel | Help |

Figure: 36 Defining unfiltered waveform

(10) Click the Setups icon. E
(11) Click the TDR tab on Setups window.
(12) Set the C1,C2,C7 and C8 ACQ On check box to OFF.

(13) Click the Vert tab on Setups window.
(14) Select M1 in Waveform drop-down list box on Vert tab.
(15) Set the Setup Scale to 100.0 mv/div and the Setup Position to -7.000 div.

(16) Click the Horz tab on Setups window.

(17) Set the Timebase Horizontal Reference to 50% on Horz tab.

Setups K B Setups Setups K B
“witrn D atabase I Hist I Cursor I Meas ‘witm D atsbase | Hist | Cursor | Meas ‘wifrn D atabase I Hist I Cursor I Meas
Vet | Hoz | Asg Trig PhasaRef | Mask | TOR | Disp Phass Ret | Mask | TDR | Disp
Phase Ref I b ask m Disp m Harz | Acq | Trig Wert @ Aeg | Trig
Preset TDR Step ACO rwgelm ————————————— . Timebase
OnFolaiy| [On Unis (1 =) Mion [Defire.| MiManTE ¥
o= ||F £| l:l_) V- AIETIEHE) Scale 2 Do000nsy B

Dift | ~ Setup o
el [P OV E scde Qa0 omven B ston [528000-
Resolution 5.000ps

- - .
e | ] - - Pasition l,l
Difll = Chamnel————————— Record Length [+000 G|
Cd - ] = Olffeet 0.0 Harizantal =]
— _I Dok Reference ‘ B
0.0 [
5 o L ¥ mekew E Al Timebases
L ity = | Made [Lock o In 10MHz 7]

[5E r r ¥ . lﬁ Urits
= r ESnit & Seconds ¢ Bits € Distance
EI_| o _I D_ ™ tnts :Iv Comm Standard Hone »
[if: Extemal Attenuation
|5 | r _I a—;, @ i Bit Rate [ 4853200 Ghps é
1.000 E - ~FrameScan————————————
&) [irear }
Step Deskew Tum [ Enabled I Auto Position
ICZ 'I 0.000% E off &l Start Bit Scan Bits
Steps S A
TDR Autoset i

Prapertl:ag.s? | Help | Wizl | Help | Feset I Help |

Figure 37: Setups window
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(18) Adjust the HORIZONTAL POSITION knob so that the edge of M1 waveform is displayed at center
of the screen (see Figure 38).

Fie Edit View Setup Utiities gpplications Help [Triggered [ Thronix .| x|
S| 3| £~ || il| <2 | IRORIGRER] AcaMode [verage ] Trig[imemalCock 7] [200H: =] (4| K2
IPuIse 'I Amplitude = rmlnjml -jllMlmlwlmlmlﬁl\,l*,lﬁlﬂ;%lm]l :I\”—\‘Eﬂi

M1 100.0mm Widiv

= HORIZOMNTAL =

2000

E W Q @».H E > | E 1:59 PM 3425/2010

M1 -| I1DD.UmW E

File Edit VMiew Setup Utiities &pplications Help [Triggered | o |
S| 8| 7= || | < | IRORVGRER] Acavade [everage ] Trig[imemalCock 7] [200: =] A | W2
[Puise (=1 [ampituae 1) st an] o] e s | ] s = | i | 12 | =l g

tA1 100.0rn el

Measurement

oy o7 Sy

. ’ . . . B )

ooy | R
M1 A||1DD.0mW E 0.0 E IMa\n a @.l |200000ﬂs E |38.500n E E“Cl 200 PM 3/25/2010

Figure 38: Setting Horizontal Position
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(19) Adjust the HORIZONTAL SCALE knob so that the Horizontal Main Scale to 500 ps.

Fie Edt Wiew Setup Utiiies Applications Help [Triggered [ Telmonp: - | |
él %l 5 |“ :'1-E| 0' Fun/Stop | Acg Mode IAvelage j Trigllnlemal Clack j IEEIIJkHz j ale] | EI

=l g

AR S SR | ' 12 e m o T AL -

. . . . . Measurement —
: . : [ S—— Dly o7 My, E.\'.Lh'_l
on

A EOSTION T
il QEMON [y

[Pt 1foryivse = o = | o ¢

RERRLUUTHON

wi|

0 | oo B o ] e B[

Figure 39: Setting Horizontal Scale

(20) Click the Meas tab on Setups window.

(21) Select the Meas1 in drop-down list box on Meas tab.

(22) Click the Select Meas button, and then select Pulse — Timing > Rise Time.

(23) Click the Source1 button on Meas tab.
(24) Click the Source tab on Meas tab
(25) Select the Main M1 on Source tab.

(26) Click the RefLevel tab on Meas tab
(27) Click the Relative radio button in Reference Level Calc Method.

Setups 11 3 [ Setups Setups Setups
vet | Hoe | Acg | Tig Phasefel | Mask | TDR | Disp Phase Ret | Mask | TDR | Disp Phase Fef | Mask | TDR | Disp
Phase Ref I Mask | TDR I j Wert ] Harz I Acg l Tiig Wert i Harz I Acg l Trig Wert i Horz I Aeg l Trig
‘wim Database I Hist | Cursor &_Meas Wim Database ! Hist ! Cursor  Meas wim D atahase ! Hist ! Cursor  Meas ‘i D atabase ! Hist ! Cursor  Meas

(il " On | g ¥ On ™ ¥ On ™
eas 1 B L IMeas1 __:! ® g lMeas1 _‘:! L lMeas1 _‘:! L
Select Meas § Mot Defined Pulse Measurements Select Meas | M1 Rise Select Meas | M1 Rise
Vale | Nore WValue [1.04649443005 ns Walue [1,04726723665 ns
Shiow Stats | [Ejear Shats I Pulse - Amplitude > b | ShialEtats | Clear Stats ! ShialEtats | Clear Stats !
L - Timing (3 ige Time P
Sourcel Soun:eZl Set to Defaulll ! Brlseioee ‘ ;a"_T‘;me Suurcez Selto Delault] Sourcel Suurcezi Selto Delault]
= o sciliend tonaimaiad iesictaallond
Sauce | Fiegion | HiLow | RefLevel| Souce | Fiegion | HiLow  Frequency Hegion] HiLow | RefLevel | Sourcs | Region | HiLow( Reflevel B
+ Crogs T Reference Level Calc Method |
[Maincr < [rancr 4| - Cross g 3 absoluts O A0P
+'width ‘ _
o -
width | HiDelta € Low Delta
= | Wse S/ Databizss | Clear | I Use Win Datahase + Duty Cycle [~ Use'wfm Datshase  Clear ~Referenice-
B ; —
Signal Tygpe—————————————— Signal Type—————— - DulyCyele ~Signal Typs——————————————— Hi !90-0% E | |
Pus=  NRZ  RZ Fuss  NRZ Burst width Puse NRZ B2 o |—i
L e | A | zz | FMSJi [ s A | ! |
— PPk Jitter e — Lo 0.0% I [
Delay !
Fhase
= Statistics ‘Weighting E [ Statistics Wweighting E [ Statistics  ‘weighting I E [ Ststistics  “weighting I E
= | Arrictations Help I I Annotations Help I [ Annotations Help | [ Annotations Help |

Figure 40: Measurement setups window
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(28) Click the MATH icon. ﬂ
(29) Select the M1 in Math Waveform drop-down list box on Define Math window.

(30) Adjust the Filter Risetime on Define Math window so that measurement value of Rise M1 is equal
to 1 ns. If you cannot adjust the value to 1 ns exactly, set it to the nearest value below 1 ns.

Define Math
— Math Waveform tdath E xpression
(1 D on [Fiter(C1-C2)
~ Function — Sourc
It il imia]) Eiltes: 5| | 2] 3 e + /
Evpl L] Siart] | (55 (N0 (e (ece] (= (N (R ()
ErsUE Ll Fdiral! &) | (B2 B A o S (R
it W= MR R (N [N Eey
Mum Avas I2
NN — Measurement Scalar
Backspace Filter H'Se“m tezsil | Meas2l| teasai|l teasd
Clear | Filter Made lm teast || Meast | east | MEass
OK. I Apply | Cancel | Help
Eilz Edit VMiew Setup Utiities &pplications  Help [Triggered | o |

S| 8| 7= || | < | IRORVGRER] Acavade [everage ] Trig[imemalCock 7] [200: =] A | W2
[ s = sl [ = welelgilun| =l

.20 .
A1 100 Orn Wddlive

Measurement

: : : : : : : e M1 A,
e Tk

o o EE o m fren @ | & | oo B [ B g stem s
Figure 41: Setting Filter Risetime
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Defining Waveforms and Connecting Equipments

(1)
()
3)
(4)

Make sure that the Define Math window is displayed and M1 in Math Waveform drop-down list is
selected.

Click the Clear button, and then enter “Filter (C1+C2)” in the Math Expression filed on Define
Math window in order to change the math expression from “Filter (C1 — C2)” to “Filter (C1 +C2)”.

Set the Math Waveform On check box for M1 to OFF in order to hide the filtered differential
impedance waveform.

Click the Apply button on Define Math window.

Define Math |7 x|
— Math \waveform Math E xpression
~ Function — Sourc
[taf o} &/ miag]] Filter] Eil] | E2) [ 3] =4 ’T BN (R ()
Eval Logl el I e e e ez G e
ErsUE )| Firal fofi=#] N LRIz PRk PR A (Sl R
| EE Y EE 0 [ Eey

2 5
ﬂj RS I J:II ~ Meazurement Scalars

Backspace Filter Rizetime | 745 1PS jE' Mezsil | Mezsz| Measzi| Measd!

@' Fiter Mode | Certered =] || [teees | e | beasn | nieast
Ok |( Apply b Cancel | Help |

Figure 42: Changing Math Expression for M1

Select the M2 in Math Waveform drop-down list box on Define Math window.

Click the Clear button, and then enter “C7+C2" in the Math Expression filed on Define Math
window.

Set the Math Waveform On check box for M2 to ON in order to show the unfiltered differential
impedance waveform..

Click the OK button on Define Math window.

Define Math |7 x|
— Math Waveform Math Expression
€
~ Function — Sourc
[taf o} &/ miag]] Filter] Eil] | E2) [ 3] =4 ’T BN (R ()
Eval Logl el I e e e ez G e
ErsUE )| Firal fofi=#] N LRIz PRk PR A (Sl R
| EE Y EE 0 [ Eey

2 5
ﬂj RS I J:II ~ Meazurement Scalars

Backspace Filter Rizetime | 100INe jE' Mezsil | Mezsz| Measzi| Measd!

@' Filter Mode | Centered 'l EasEl HEasEl Heasi | HEeasE
Apply | Cancel | Help |

Figure 43: Defining unfiltered waveform M2
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(9) Click the Setups icon. E

(10)
(11)

(12)
(13)
(14)

(15)
(16)

Setups

Wert | Horz | Ao I Trig

‘wim Database | Hist ar I Meas
Phase Ref | Mask @ Disp

Preset TOR Step ACO
On Paolarity| | On

= ¥ A=
=l o] 2 Moz
| = F Al e o
wp || L) =
e (|9 ST
pl |El S
] L L) =
| Sl
z |E S
= T |_| -I
_I [ _I

g e 5 L |

Step Deskew Tumh
cz2 -I |—4 000% E Qff Al
Steps

TDR Autoset
Properties..

Help |

Click the TDR tab on Setups window.

Click the Vert tab on Setup window

Selectthe Q in C1 and C2 ACQ Unit drop-down list box on TDR tab.

Select the M1 in Waveform drop-down list box on Vert tab.

Set the Setup Scale to 5.000 Q/div and the Setup Position to -20.00 div.

Select the M2 in Waveform drop-down list box on Vert tab.

Set the Setup Scale to 20.00 Q/div and the Setup Position to -5.000 div.

Setups 13 3 |l S etups
‘wifrn D atabase I Hist I Cursor I Meas ‘wim Database | Hist | Cursor | Meas
PhassRet | Mask | TDR | Disp Phase Ref | Mask | TOR | Disp

Horz I Aeg | Trig Wert I Harz | Acq I Trig
~Wavefom—— FWwWavefopy—
Il " On Define.. I II ¥ On Def\ne_.l

Filter|T1+02) 1402
~Setp—————————————————— ~Setup——
Puosition I = Pasitian E- =
Charmel————— ~Chatnel————————————
QOffset 0.0 DOffset 000
Deskeve  [00= E Deskew ID.US E
Dielap E Delay I E
Bandwidth vl Bandwidth I =
Units vl Urits I vl
Extermal Attenuation Extemal Attenuation
e 1 dE
L :E €% [lir=ar 000 :E {% [liriear
DCCal 0.0y DC Cal 0.0y
[pticalls | Help | Ttz 5 I Help |

Figure 44: Setups window
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(17) Connect the near end of the cable to the first HEAC-TDR-R adapter.

(18) Connect the far end of the cable to the second HEAC-TDR-R adapter.

(19) Connect50 Q terminators to HEAC+ and HEAC- connectors on the far end of the HEAC-TRD-R
adapter.

Sampling Oscillpscope

e e e @
_fme 2 = 50 ohms Terminatiors 7

HEAC-TDR-R Adapter

4 <

|2 HEAC- HEAC- J2 135
niw, @nln

)] J1 HEACH+ A HEacs J1 D0

HDMI with HEAC cable under test

Figure 45: Differential impedance test setup

Setting Horizontal Position

(1)  Make sure that the unfiltered impedance waveform, M2, is displayed.

(2) Adjust the HORIZONTAL POSITION knob so that the M2 waveform change point is displayed at 3
major divisions from the left edge of the screen.

Hele [Triggered Tektrons | ]

S| | 7= || | <2 | IRORISRER] Aca Mode [verage ] Trig[imemalCock 7] [200H: =] (4| K2

[Puke '.I. Ampltde Im|n.'r.rl| JllM|M|W|MIM|?"|X¢|%I*|Q§IM]] _l Euﬁ g

l _ | ME20000 |y e
[ o)
[ ot E\':Lh'_l

B36.1918ps

Q - : : : :
MZAHQD.DDQM BE 05 B [man & Q| &! 325 PM 3112010

Figure 46: Setting Horizontal Position
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(3) Click the Setups icon. E

(4) Click the Vert tab on Setups window.

(5) Select the M1 in Waveform drop-down list box on Vert tab.
(

6) Setthe Waveform On check box for M1 to ON in order to show the filtered differential impedance
waveform again.

(7)  Select the M2 in Waveform drop-down list box on Vert tab.

(8) Setthe Waveform On check box for M2 to OFF in order to hide the unfiltered differential
impedance waveform.

Setups 13 3 |l S etups
‘wifrn D atabase I Hist I Cursor I Meas ‘wim Database | Hist | Cursor | Meas
PhaszRet | Mask | TDR | Disp PhaseRef | Mask | TDOR | Disp

Horz I Acg | Trig Yert Horz | Acq I Trig
~Wavefom—— FWwaefop—
Define .. I ll Define . I

Filter[C1+C2] C1+C2

~Setp—————————————————— ~Setup——
Scale 5000524y E Scale IQD.DUQMW E
Pasition -20 00div Position -5 000div
Charmel—————— ~ Channel

QOffset 0.0 DOffset 006
Deskeve  [00= Deskew  [00=

Dielay E Delay I E

Bandwidth vl Bamdwwdthl =
Units - I Urits I ¥ I

Extemal Attenuation

External Attenuation
e 1 dE
1y :E % Lirear L0 :E {% [liriear
DC Cal n.oy DC Cal 0oV
[pticalls | Help | Ttz 5 I Help |

Figure 47: Setups window

File Edit VMiew Setup Utiities &pplications Help [Triggered | o |
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e =l o= = o] s s o~ o 0] = s

I 1 5000

Measurement
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Figure 48: Filtered Differential Inpedance Waveform
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Measuring Impedance

Setups
et I Horz | Acg | Tiig
Phase Rl | Mask | TDR |

‘wim Database | Hist I Cursor{,_Meas

Setups

Click the Meas tab on Setups window.

Click the Source1 button on Meas tab.
Click the Source tab on Meas tab.

Select the Main M1 on Source tab.

Click the Region tab on Meas tab.
Set the Gates G1 to 30.00% and the Gates G2 to 50.00% on Region tab.
Set the Gates On check box to ON.
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Select the Meas2 in drop-down list box on Meas tab.

Setups
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Click the Select Meas button, and then select Pulse — Amplitude > Max.
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Figure 49: Measurement2 setups window
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(10) Select the Meas3 in drop-down list box on Meas tab.

(11) Click the Select Meas button, and then select Pulse — Amplitude > Min.

(12) Click the Source1 button on Meas tab.
(13) Click the Source tab on Meas tab.
(14) Select the Main M1 on Source tab.

(15) Click the Region tab on Meas tab.
(16) Set the Gates G1 to 30.00% and the Gates G2 to 50.00% on Region tab.
(17) Set the Gates On check box to ON.
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Figure 50: Measurement3 setups window
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(18)

(19)

(20)
(21)
(22)

(23)
(24)
(25)

Setups
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Phass Ret | Mask | TDR | Disp
‘it DalabaseIHisl ICurwr Meas

21 x|

Setups

Click the Source1 button on Meas tab.
Click the Source tab on Meas tab.

Select the Main M1 on Source tab.

Click the Region tab on Meas tab.
Set the Gates G1 to 50.00% and the Gates G2 to 80.00% on Region tab.
Set the Gates On check box to ON.
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Select the Meas4 in drop-down list box on Meas tab.

Setups
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Click the Select Meas button, and then select Pulse — Amplitude > Max.
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Figure 51: Measurement4 setups window
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(26) Select the Meas5 in drop-down list box on Meas tab.

(27) Click the Select Meas button, and then select Pulse — Amplitude > Min.

(28) Click the Source1 button on Meas tab.
(29) Click the Source tab on Meas tab.
(30) Select the Main M1 on Source tab.

(31) Click the Region tab on Meas tab.
(32) Set the Gates G1 to 50.00% and the Gates G2 to 80.00% on Region tab.
(33) Set the Gates On check box to ON.
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Figure 52: Measurement5 setups window
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(34) Differential Impedance of connection point and transition area is displayed as “2 Max M1” and “3
Min M1” on screen.

(35) Differential Impedance of cable area is displayed as “4 Max M1” and “5 Min M1” on screen.

(36) If difference impedance max of connection point and transition area (“2 Max M1”) is more than 115
Q, then fail.

(37) If difference impedance min of connection point and transition area (“3 Min M1”) is less than 85 Q,
then fail.

(38) If difference impedance max of cable area (“4 Max M1”) is more than 110 Q, then fail.

(39) If difference impedance min of cable area (“5 Max M1”) is less than 90 Q, then fail.
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Figure 53: Result of differential impedance

(40) Swap the near-end connection and far-end connection of the cable assembly and repeat the test.
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e e e @
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3| J1 HEACH 4 HEAC+ J1 ]]EE

HDMI with HEAC cable under test

Figure 54: Swap near-end and far-end
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Common Mode Impedance Test

Setting Rise Time

(1)  Connect the TDR module output CH1 to HEAC+ SMA connector and CH2 to HEAC- SMA
connector on the first HEAC-TDR-R adapter (see Figure 55).

Sampling Oscillpscope

i

e oo e | ]
° o

=t =

HEAC-TDR-R Adapter

¥

1] J2 HEAC-

&I|J1 HEAC+

Figure 55: Common mode impedance test open setup

(2)  Click the Setups icon. E
(3) Click the TDR tab on Setups window
(4) Selectthe Vin C1and C2 ACQ Units drop-down list box on TDR tab.
(5) Click the C2 TDR Step Polarity button, set polarity to positive.
(6) Click the Vert tab on Setups window
(7) Select M1 in Waveform on Vert tab.
(8) Setthe Setup Scale to 100.0 mv/div and the Setup Position to -7.000 div.
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Figure 56: Setups window
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(9) Adjust the HORIZONTAL POSITION knob so that the edge of M1 waveform is displayed at center
of the screen (see Figure 57).
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Figure 57: Setting Horizontal Position
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(10) Click the MATH icon. ﬂ
(11) Select the M1 in Math Waveform drop-down list box on Define Math window.

(12) Adjust the Filter Risetime on Define Math window so that measurement value of Rise M1 is equal
to 1 ns. If you cannot adjust the value to 1 ns exactly, set it to the nearest value below 1 ns.
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Figure 58: Setting Filter Risetime
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Defining Waveforms and Connecting Equipments

Make sure that the Define Math window is displayed and M1 in Math Waveform drop-down list is
selected.

Click the Clear button, and then enter “Filter((C1+C2)/4)” in the Math Expression filed on Define
Math window in order to change the math expression from “Filter (C1 + C2)” to “Filter ((C1 + C2)/

4)".
Set the Math Waveform On check box for M1 to OFF in order to hide the filtered common mode
impedance waveform.

Click the Apply button on Define Math window.
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Figure 59: Changing Math Expression for M1

Select the M2 in Math Waveform drop-down list box on Define Math window.

Click the Clear button, and then enter “(C71+C2)/4” in the Math Expression filed on Define Math
window.

Set the Math Waveform ON check box for M2 to ON in order to show the unfiltered common mode
impedance waveform.

Click the OK button on Define Math window.
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Figure 60: Defining unfiltered waveform M2
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(9) Click the Setups icon. E
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(13)
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(15)
(16)
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Click the TDR tab on Setups window.

Click the Vert tab on Setup window.

Setups 7] =]
‘wifrn D atabase I Hist I Cursor I Meas
PhassRet | Mask | TDR | Disp

Selectthe Q in C1 and C2 ACQ Unit drop-down list box.

Select the M1 in Waveform drop-down list box on Vert tab.

Set the Setup Scale to 2.000 Q/div and the Setup Position to -15.00 div.

Select the M2 in Waveform drop-down list box on Vert tab.

Set the Setup Scale to 10.00 Q/div, and the Setup Position to -5.000 div.
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Figure 61: Setups window
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(17) Connect the near end of the cable to the first HEAC-TDR-R adapter.
(18) Connect the far end of the cable to the second HEAC-TDR-R adapter.

(19) Connect 50Q terminators to HEAC+ and HEAC- connectors on the far end of the HEAC-TRD-R

adapter.

Sampling Oscillpscope
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HDMI with HEAC cable under test

Figure 62: Common mode impedance test setup

Setting Horizontal Position

(1)  Adjust the HORIZONTAL POSITION knob so that a M2 waveform change point is displayed at 3

major divisions from the left edge of the screen (see Figure 62).
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Figure 63: Adjust Horizontal Position
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2) Click the Setups icon. E
3) Click the Vert tab on Setups window.
4) Select the M1 in Waveform drop-down list box on Vert tab.

5) Set the Waveform On check box for M1 to ON in order to show the filtered common mode
impedance waveform again.

(6) Select the M2 in Waveform drop-down list box on Vert tab.

(7) Set the Waveform On check box for M2 to OFF in order to hide the unfiltered common mode
impedance waveform.
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Figure 64: Setups window
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Figure 65: Filtered Common mode Impedance Waveform
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Measuring Impedance

Detailed setups for the impedance measurement have been already performed in steps (1) ~ (32),
page 33 ~ 36.

(1) Common Mode Impedance of cable area is displayed as “4 Max M1” and “5 Min M1” on screen.
(2) If difference impedance max of cable area (“4 Max M1”) is more than 36 Q, then fail.

(3) If difference impedance min of cable area (“5 Max M1”) is less than 24 Q, then fail.
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Figure 66: Result of Common mode Impedance

(4) Swap the near-end connection and far-end connection of the cable assembly and repeat the test.
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HDMI with HEAC cable under test

Figure 67: Swap near-end and far-end
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