





How to ... Test the Min/Max-Diff Swing Tolerance

The result details for the DDS test method are as follows:

= Test Name (displays the test id, test name, VIcm, and lane)

= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the measured value in mV)

= Result (displays the status of the test as Pass, Fail, or Error)

- Remarks/Comments (displays the relevant details, such as Vswing and Margin). If the test could
not be run, this field displays an error code (see page 397).

Test Method

This sequence explains the actions that the software takes while it performs a min/max-diff swing
tolerance test. For the procedure on how to make this test, refer to the min/max-diff swing tolerance
test procedure (see page 265).
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Test the Min/Max-Diff Swing Tolerance

For the DTG Method

1.

Configure the DTG to output any sink-supported video format.

= Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

= Map all the logical channels to physical channels.
= Run the DTG.
= Enable all the output channels.

Search for and record the minimum differential swing voltage that the Sink DUT supports without
error at Viem = 2.9 V (Frequency > 165 MHz) and 3.0 V (Frequency < 165 MHz).

- Set VlCMl =3.029 V.

= Set Vpir = 170 mV on all TMDS differential pairs. (Note that “Amplitude and Offset” mode in
the DTG “Level” window should be chosen. In this mode, set “Amplitude” to 0.085 Vpp to
correspond to a 170 mV differential swing.)

= If the test passes at 170 mV, reduce Vpjgr in 10 mV steps (corresponding to 0.01 Vpp steps in the
“Amplitude” setting) on all pairs until the Sink DUT outputs errors or Vpir of 90 mV is reached.

- If the test fails at 170 mV, increase Vprr in 10 mV steps on all pairs until the Sink DUT outputs
pass or Ve of 250 mV is reached.

= Record Vpr {minimum} at first voltage level where no error appears.
Repeat the test for Vicmp =3.3 V.

Set Vprrr = 1.2 V on all TMDS differential pairs. (Note that “Amplitude and Offset” mode in the DTG
“Level” window should be chosen. In this mode, “Amplitude” should be set to 0.6 Vpp to correspond
to a 1.2 V differential swing.)

Verify that the DUT continues to support the signal without errors.

If the DUT fails to support the signal, it implies a Fail.

For the DDS Method

1.
2.

Operate the Sink DUT to support the HDMI input signal.

For the procedure on how to make this test, refer to the min/max-diff swing tolerance test procedure

(see page 265).

Refer to the make connections for sink min-max differential swing test (see page 115) for information
on how to make connections.

Check the connection of the AWGs and AFG from TDSHT3.

Run the test. The software loads the appropriate patterns with differential voltage of 170 mV. The
software prompts you to confirm the gray bars on the DUT.

If the gray bar does not appear, the differential voltage is increased to 250 mV in steps of 10 mV. You
are prompted to confirm for the gray bars on the DUT for each step.
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7. [If the gray bar appears, the differential voltage is decreased to 90 mV in steps of 10 mV as per the
CTS. You are prompted to confirm for the gray bars on the DUT for each step.

8. You are promoted to connect the Clock channel to the oscilloscope to measure the voltage.

9. Once the test completes, the appropriate test results are generated.

NOTE. Using a manual DDS test method is not recommended because the software performs the
Min/Max-Diff Swing Tolerance test automatically and effectively.

Test the Jitter Tolerance

This test allows you to confirm that the maximum allowed TMDS clock jitter is supported by the Sink DUT.

The signal degradation of typical passive copper cables increases with the frequency and the length of the
cable. To recover data from such cables, the TDSHT3 software applies the reference cable equalizer (as
specified in the HDMI specifications 1.4a) automatically to the jitter tolerance measurement when the
clock frequency is more than 165 MHz.

To use the DTG test method, you will need a supported oscilloscope (which also acts as a GPIB
Controller), two differential probes, one digital timing generator (DTG), one arbitrary waveform generator
(AWG), one DC power supply, 12 SMA cables, two bias-tees, cable emulators, one TPA-R-DI, one
TPA-R-TDR, and TTC modules.

To use the DDS test method, you will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, and two TCA SMA cables, and one accessory kit (consisting of

seven matched SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables,

four BNC cables, and one BNC-T adapter). For Type-E cable emulator, use the Type-E fixtures (one
TF-HDMIE-TPA-P and one TF-HDMIE-TPA-R) in place of Type-A and Type-C fixtures.

Jitter Calibration Steps.
To calibrate the jitter values of the Direct Synthesis signal, do the following:
®  Connect a TPA-R fixture to the TPA-P fixture.

B Connect the Clock and Data0 output of the TPA-R fixture to the oscilloscope using two P7313SMA
probes.

B The software measures the jitter values using two P7313SMA probes. If the measured values are not
within £2.5% of the range specified in the CTS, the software regenerates the patterns.

This sequence is repeated until the measured values are within the specified range in the CTS.
1. On the menu bar, click Tests > Select > Sink.

2. In the differential tests pane, select the Jitter Tolerance check box.
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File Tests Results Utilities Help TDSHT3 @1| X |
Select - Sink

Run
Differential Tests Single-Ended Tests
Jitter Tolerance Jee 7 - Intra-Pair ¢

Report—

Sink -= Jitter Tolerance Clock -=Ch1; Data -> Ch2; Test Method-> DTG Method; Freg Pair-= D,Ck: 200kHz, 10MHz; DUT freq (MHz)-> 74 25

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

File Tests Results Utilities Help TDSHT3 %| X |
Configure - Sink

Setup DTG Method Bun
Select Test Method Jitter Insertion Jitter Amplitude Test

L3
DTG Method = Clock :

Configure # Compos G iV e
Frequency Pair )

Data L3 Report—

CEITEED : — 300m Thit * -
DUT Freq {MHz)
" DTG
e
W veEfarT 1 10 Sray . Outputs -

Sink -= Jitter Tolerance Clock ->Chi; Data -» Ch2; Test Method-» DTG Method, Freg Pair-= D,CK: 800kHz, 10MHz; DUT freg-» 74 .25MHZ

4. In the Input pane, do the following:

= Set the Input Clock to the channel that you will use for the HDMI clock input. Select from the
available choices (Chl, Ch2, Ch3, and Ch4).

= Set the Input Data to the channel that you will use for the HDMI data input. Select from the
available choices (Chl, Ch2, Ch3, and Ch4).

NOTE. For the DTG method, this connection is required only if you perform jitter calibration by selecting
Jitter Tolerance (No calibration) in the Preferences (see page 24) menu.
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5. In the Setup pane, do the following:

In the Test Method pane, select the appropriate test method from the available choices (DTG
Method and DDS Method).

In the Frequency Pair list, click the desired value for the jitter tolerance tests. Select from the
available choices (D, Ck: 500 KHz, 10 MHz and D, Ck: 1 MHz, 7 MHz, and Both). If you select
Both, the test is run for both the frequency pairs.

In the DUT Freq (MHz) list, select the frequency to be tested for the DUT. The available choices
depend upon the selected test method.

For the DTG method, the available choices are 27.175, 27, 74.25, 148.5, 222.75, and 297.

For the DDS method, the available choices are 27, 74.25, 148.5, 222.75, 27 Type-E, and 74.25
Type-E.

6. If the selected test method is DTG, do the following:

In the Jitter Insertion pane:

= Select AWG to insert composite jitter using an AWG.

NOTE. In the composite jitter, both clock and data jitter frequency components are added to
the clock signal.

= Select AFG to insert composite jitter using an AFG.

NOTE. In the composite jitter, both clock and data jitter frequency components are added to
the clock signal.

= Select AWG to insert separate jitter.

NOTE. In separate jitter insertion, clock jitter is added to the clock signal and data jitter is added
to the data signal.

In the Jitter Amplitude pane:

= Set the amplitude of the clock jitter. By default, the value is set to the value specified in
the HDMI standards (CTS 1.4a).

The minimum and maximum value of clock are 150 mTbit and 500 mTbit respectively.

= Set the amplitude of the data jitter. By default, the value is set to the value specified in the
HDMI standards. Set the amplitude of the data jitter. By default the value is set to the value
specified in the HDMI standards.
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The minimum and maximum value of data are 150 mTbit and 500 mTbit respectively.
= Select the DTG pattern file from the drop-down list for the selected DUT frequency.

= Inthe DTG field, click Outputs to display a dialog box where you can set unique Clock, Data0,
Datal, and Data2 outputs.

If the selected test method is DDS, do the following:

File Tests Results Utilities Help TDSHT3 @l X |
Configure - Sink

Setup DDS Method Bun
SR Test Method Jitter Insertion Cable Emulator Test

DDS Methog ' i Buth -
Ch2 Frequency Pair Markers

Report—
DC OkHz, 1. AN ANG2 e
Connect cha Chd

DUT Freq {(MHz)
. Pattern List AWG
wiew 74.25 -

Waveform i 0i 7 8 Outputs

Sink -> Jitter Tolerance Clock -=Ch1; Dats -> Ch2; Test Method-»> DDS Method, Freq Pair-> D ,CK: 500kHZ, 10MHZ, DUT freg-> 74 .25MHZ

= In the Jitter Insertion pane, select the composite jitter insertion technique to add jitter. In the
composite jitter insertion technique, clock jitter and data jitter are added to the clock signal.

NOTE. The Separate Jitter Insertion technique is not supported for the DDS method.

= Select the cable emulator type to use. The available choices are: 1st Cable Emulator, 2nd Cable
Emulator, and Both. The default is Both.

If you have selected 27 Type-E or 74.25 Type-E in the DUT Freq (MHz) list, only one cable
emulator type (Type-E Cable Emulator) is available.

- In the Markers pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG1.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the DDS pattern file from the drop-down list for the selected DUT frequency.
= In the AWG field, click Outputs to display a dialog box.
7. The DTG Outputs dialog box for the DTG method has the following options:
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DTG Outputs E

Outputs

Clock

Al

Diatal

= Clock (allows you to configure the clock output). Select from the available choices (A1, A2, B1,
B2, Cl1, C2, D1, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

The AWG Outputs dialog box for the DDS method has following configurations:

AWG Outputs

AWG Outputs
Clock Data0

NOTE. You cannot configure the AWG Outputs dialog box.

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

8. To connect the DUT, click Tests > Connect. Click here (see page 119) for information on how to
make connections.
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File Tests Results Utilities Help TDSHT3 | by |

Connect
Follow these instructions to set up the connections. Run
Select Test

Click More for details. Il

1. Set up the DUT, test fixtures and probes.
C ! C Report—

connect Summany

2. Configure and test the signal sources. ~ -

iew 3. To view the signal, click View Waveform. Detail
YWWaverform

Sink -= Jitter Talerance Clock -=Ch1; Data -» Ch2; Test Method-= DTG Method; Freg Pair-»= D,CkK: 500kHz,10MHz, DUT freg-= 74.25MHz

9. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog box
appears. The Signal Sources parameters are populated based on the selected test method: DTG or DDS.

Signal Sources Setup

GPIB Setup
Board Type

Select
=PIE GPIED

Address
Primary

1 =

Secondary

0 -

If you have selected the DDS test method, the AWG tab has options to configure the Primary and
Secondary Addresses of AWG1 and AWG2.
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Signal Sources Setup

GPIB Setup
Board Type

GFIEOD
AWG1 Address AWG2 Address
Primary Primary

- a3 -

Secondary Secondary

0 b 0 -

Test

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

10. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

11. To test the connection and the GPIB configuration, click Test Conn.

12. Because no signal is connected to the oscilloscope, you cannot view the waveform for the jitter
tolerance test.

NOTE. 70 run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.

13. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

14. Follow the instructions in the Sink Jitter Tolerance dialog box. Click OK. The Connect Sink Device
dialog box for low frequency appears as follows.
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‘Connect to the Sink

e conne

5 F1 for the detailed setup

set up the connectio
d TRPA-P.
0 TRA-P.

O CONTNUE.

Press F1 for the detailed setup di

15. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.
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File Tests Results Utilities Help

Result Summary: Sink

Select Confirm Sink Device Support

Configure

Connect

iew Data Lane
WavETDrm

Sink -= Jitter Tolerance

Test the Jitter Tolerance

TDSHT3 x|

Deamart Canfianratine

Report—

Clock -=Ch1; Data -= Ch3; Test Method-= DTG Method; Freq Pair-= D,Ck: 500kHz, 10MHE; DUT freg-> 27hHZ

If you select the DDS test method, the Confirm Sink Device Support dialog box appears as follows:

File Tests Results Utilities Help
Result Summary: Sink

Select Confirm Sink Device Support
Configure
Connect |

iew Data Lane
W averorm

TDSHT3 El x|

Dmnoast & anfiaeatiam

Report—

Sink -= Jitter Tolerance Clock ->Ch1; Data -= ChZ2; Test Method-= DDS Method; Freg Pair-= D,CK: 800kHz, 10kHz; DUT freg-= 74 25hHz

16. Follow the instructions in the dialog box. Depending on your answer, a series of dialog boxes may
prompt you for your input.

17. If you successfully run the test, the software calculates the jitter values and displays the results. The
software makes the results available automatically and displays the result summary. You can also view
the report configuration details in the result pane.

File Tests Results Utilities Help TDSHT3 E]| X |
Result Summary: Sink Report Configuration

- Run
Select : - Device Details HOMI e

L Al|5-7 : Jitter Tolerance : 27MHz ; D Cl: 1MHz, 7MHZ Resolution 19 T
Configure Result

Refresh Rate G0Hz e Report—

Connect
Report File 1sktoy 4 g nh =

v
15 Data Lane Detail

W averorm W Auto Increment

Sink -= Jitter Tolerance Clock -=Ch1; Data -> ChZ; Test Method-»= DTG Method; Fren Pair->= Both; DUT freg-» 27MHZ

The result summary for the DDS test method is as follows:
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File Tests Results Ltiliies Help TDSHT3 %| x |
R ResultSummary:Sink  ReportConfiguration

- Run
Device Details HDMI O ] i Tt

: Jitter Tolerance © 148.5MHz ; Freq Pair

:Jitter Tolerance : 148.8MHz ; Freq Pair: D... Resolution g
Configure Result
. Jitter Tolerance : 148.8MHz ; Freg Pair: D...

- litter Talerance : 148 8MHz ; Freq Pair - Refresh Rate 0Hz T Report—

Report File mh
7
N2 Data Lane -
WWavefarm ; [ Auto Increment 5 Report

Sink -= Jitter Tolerance Clock -=Ch1; Data -= Ch2; Test Method-> DDE Method; Freg Pair-» Both; DUT freg-»= 148 8hHz

The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.

18. Set the report details to identify and generate the report automatically. Click here (see page 49)
for more information.

19. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details

il

Jitter Tolerance : 148.5MHz ; Freq Pair . D,CK 500kHZ 10MHZ, Cable Emulator ©. . (1.0°Thit <= Ck-. .
Jitter Tolerance © 148.5MHz ; Freq Pair : D,CK 500kHZ,10MHz; Cable Emulator :..|1.0°Thit <= Ck-.
Jitter Tolerance : 148 .5MHZ ; Freq Pair : D,CK: 1MHZ, 7MHz, Cable Emulator : 15...(1.0°Thit <= Ck-..
Jitter Tolerance : 148 5MHZ ; Freg Pair: D,CK 1MHz, 7MHz, Cable Emulator : 2n..(1.0%Thit <= Chk-... |1
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= Test Name (displays the test id, test name, and selected lanes)

= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the measured value in mV)

= Result (displays the status of the test as Pass, Fail, or Error)

= Remarks/Comments (displays the relevant details, such as Vswing and Margin. If the test could
not be run, this field displays an error code (see page 397).

Test Method

This sequence explains the actions that the software takes while it performs a jitter tolerance test. For the
procedure on how to make this test, refer jitter tolerance test procedure (see page 273).

For the DTG Method
1. Operate the Sink DUT to support the HDMI input signal.
2. Configure the DTG as follows:
- Load the appropriate no-jitter pattern in the DTG
= Set the signal outputs to 3.0 V average
3. Configure the AWG as follows:
= In the “Vertical” menu, set the following:
= Filter-through
= Amplitude
= Offset=0V
= Marker 1 =0.00 V to 1.00 V
= Marker 2 =0.00 V to 2.00 V
= No jitter on output initially, with ability to add two simultaneous jitter components.

4. Connect the test fixture to the oscilloscope for jitter calibration. The oscilloscope calculates data and
clock jitter inserted due to the cables and the test fixtures along with the known amount of jitter.

5. Use the appropriate TTC module based on the recommended resolution.
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Measure jitter tolerance while verifying adequate support by sink.
= For each of the two test cases:

- D JITTER =500 kHz, C JITTER = 10 MHz

- D JITTER =1 MHz, C JITTER =7 MHz

Increase the skew (Differential timing offset) in steps of 0.1 Tbit from 0.0 Tbit to 1.0 Tbit. The
test fails if the sink outputs errors at any time.

For the DDS Method

The DDS method does not require a DTG. The setup includes two AWGs to create synthesized patterns for
HDMI Sink Jitter Tolerance testing. It does not need different TTC filters for each resolution and cable
emulators because their effects are emulated by the software.

1.
2.
3.

Operate the Sink DUT to support the HDMI input signal.

To configure the parameters for this test, refer jitter tolerance test procedure (see page 273).

Refer to the sink jitter tolerance test connection (see page 129) for information on how to make
connections.

Check the connection of the AWGs and AFG from TDSHT3.

Run the test. The software loads the appropriate patterns with no-jitter waveforms. The software
prompts you to confirm the gray bars on the DUT. Once this is confirmed, the software loads the TP1
waveforms with jitter insertion as per the CTS.

If you have not selected Jitter Tolerance (No calibration) in the Preferences (see page 24) menu,
the software will measure the jitter values. If the measured values are not within +2.5% of the value
specified in the CTS, the software will regenerate the patterns to match the specified jitter values.

Confirm the gray bars on the DUT for TP1. Upon confirmation, the software loads the TP2 waveforms
with appropriate cable emulator and jitter insertion as per the CTS.

If you have not selected Jitter Tolerance (No calibration) in the Preferences (see page 24) menu,
the software will measure the jitter values. If the measured values are not within +£2.5% of the value
specified in the CTS, the software will regenerate the patterns to match the specified jitter values.

Confirm the gray bars on the DUT for TP2. Upon confirmation, the software loads the skew patterns in
steps of 0.1 Tbit from 0.0 Tbit to 1.0 Tbit. The test fails if the sink outputs errors at any time.

NOTE. Using a manual DDS test method is not recommended because the software performs the Sink
Jitter Tolerance test automatically and effectively.

284
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Test the Deep Color

This test allows you to confirm that a particular resolution and color depth (bits) is supported by the
Sink DUT.

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, you will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.

2. In the differential tests pane, select the Deep Color check box.

File Tests Results Utilities Help TDSHT3 L) X
Select - Sink

Selact [ source " Sirk " Ca
Single-Ended Tests Test
- Intra- f
Configure Result

Report—

Connect Cine Bit Audin vl Interoperability Ed summary
WiEw o : o
o ] Iore -
WY averorm i Detail

Sink -= Deep Colar Test Method->= DTG Method; Resolution-= 480i; Bits-> 12 bit; Refresh Rate-> 60 Hz

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

File Tests Results Utilities Help TDSHT3 m, X |
Configure - Sink

Setup DDS Method Run
Select Test Method Resolution Test

DDS hMethod ¥ A80i 7

Configure Markers
Bits

AWGA AWG2 T

12 hit cha Chd =
Refresh Rate

Pattern List

Wiew 60 Hz - Bar 444 i
WV averorm Detall

Sink -» Deep Color Test Method-= DDS Method; Resolution-= 480i; Bits-> 12 hit, Refresh Rate-> 60 Hz
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4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).

5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).

6. In the DTG Method pane, do the following:

= Select the resolution of the pattern to be loaded on the AWG. Select from the available choices
(4801, 480p, 480px640, 5761, 576p, 720p, 10801, 1080p, and VGA). The default value is 480i.

= Select the color depth (Bits) of the deep color pattern. Select from the available choices (10 Bit,
12 Bit, and 16 Bit).

= Select the refresh rate of the patterns. Select from the available choices (50 Hz and 60 Hz).
The default value is 60 Hz.

- Select the pattern(s) from the available list for the selected resolution, refresh rate, and the bits.
In the DDS Method pane, do the following:

= Select the resolution of the pattern to be loaded on the AWG. Select from the available choices
(4801, 480p, 480px640, 5761, 576p, 720p, 10801, 1080p, and VGA). The default value is 480i.

= Select the color depth (Bits) of the deep color pattern. Select from the available choices (10 Bit,
12 Bit, and 16 Bit).

= Select the refresh rate of the patterns. Select from the available choices (50 Hz and 60 Hz).
The default value is 60 Hz.

= In the Markers pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWGI.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG?2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the pattern(s) from the available list for the selected resolution, refresh rate, and the bits.

7. To connect the DUT, click Tests > Connect. Click here (see page 165) for information on how
to make connections.
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File Tests Results Utilities Help TDSHT3 5, X |
Connect
Follow these instructions to set up the connections.
Test

Click Ifore for details. hiore

1. Set up the DUT, test fixtures and probes.
L ! C Report—

Connect 2. Configure and test the signal sources. summary
WiEw i ignal. cli ; i
3. To view the signal, click View Wawveform. Detail
Waverorm

Sink -= Deep Color Test Method-= DDS Method; Resolution-= 480i; Bits-> 12 hit, Refresh Rate-> 60 Hz

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog
box appears.

The AWG tab has options to configure the Primary and Secondary Addresses of AWG1 and AWG?2.

Signal Sources Setup

Select GPIB Setup
Board Type

GRIB GPIBOD
AWG1 Address AWG2 Address

B\ o

Manual - -
@ - a -

Secondary Secondary

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the jitter
tolerance test.
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NOTE. To run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.

12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink Deep Color dialog box. Click OK. The Connect Sink Device
dialog box appears as follows:

Connect to sink device

1, 5et up the connections
1d TRA-F.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support

| Pattern Name : 4801 10 6l

llor Bar on the DUT 2

15. Follow the instructions in the dialog box.

16. If you successfully run the test, the software loads the deep color pattern(s). The software makes
the results available automatically and displays the result summary. You can also view the report
configuration details in the result pane.
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File Tests Results Utilities Help TDSHT3 5, X |
BB ResutSummary:sink - Report Configuration

- - Run
Device Details HOm ]

L|5-25: Deep Color 4800 10 60 CBar RGB PC169 ...

LJ|5-25: Deep Color 4800 10 60 CBar RGE PC43 v, Resolution i
Configure Result

LAJ|5-28: Deep Color 4800 10 60 Gray RGB PC169 ..
L/)|5-25: Deep Color 4800 10 60 Gray RGE PCA43 v Refresh Rate 60 Hz - Report—

Report File cations 3 FEE
Vi
[EY Data Lane . 7
Waverorm [ Auto Increment i

Sink -= Deep Color Test Method-= DDS Method; Resolution-= 480i; Bits-> 10 hit, Refresh Rate-> 60 Hz

The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.

17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details
Test Na
8-25: Deep Color 480i 10 60 CBar RG...
IB—QS: Deep Color 480i 10 60 CBar RG...
IB—QS: Deep Color 480i 10 60 Gray RG...
8-23. Deep Color 480i 10 60 Gray RG...

= Test Name (displays the test id, test name, and selected lanes)

= Meas Value (displays the deep color pattern supported by the DUT)

= Result (displays the status of the test as Pass, Fail, or Error)

Test Method

This sequence explains the actions that the software takes while it performs a deep color test. For the
procedure on how to make this test, refer deep color test procedure (see page 285).
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For the DTG Method
1. Configure the DTG to output any sink-supported video format.

= Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

= Map all the logical channels to physical channels.
= Run the DTG.
= Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.

3. Ifthe DUT fails to support the signal, it implies a Fail.

For the DDS Method

The DDS method does not require a DTG. The set up includes two AWGs to create synthesized patterns
for HDMI Sink Deep Color testing.

1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer deep color test procedure (see page 285).

3. Refer to the make connections for deep color (see page 165) for information on how to make
connections.

4. Check the connection of the AWGs and AFG from TDSHT3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

NOTE. Using a manual DDS test method is not recommended because the software performs the Sink
Deep Color test automatically and effectively.

Test the Audio Clock Regeneration

290

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, you will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.

2. In the differential tests pane, select the Audio Clock Regeneration check box.
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File Tests Results Utilities Help TDSHT3 L) X

Select - Sink

i Single-Ended Tests Test
¥ _ - Jitter Tolerance ) alar - |ntra-p:

ock 1Al . Audio Formats Report——

“iew - : deo 5 Mare i

Sink -= Audio Clock Reqeneration  Test Method->= DTG Method; Pattern-»= 480p 8 60Hz CBar RGE T w53 ACriax

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).

5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).

6. In the DTG Method pane, select the pattern(s) from the available list.

File Tests Results Utilities Help TDSHT3 | X

Configure - Sink
Setup DTG Method
Test Method
DTG Method =
Canfigure A Bar RGE

Select
Pattern List DTG
Cutputs

Report—

Connect Summary

WYYavETorm D]

Sink -= Audio Clock Repeneration  Test Method-= DTG Method; Pattern-= 480p 8 60Hz CBar RGB T% w53 Acridax

The DTG Outputs dialog box for the DTG method has the following options:

TDSHT3 HDMI Compliance Test Software Online Help 291



How to ... Test the Audio Clock Regeneration

OTG Outputs E

Outputs
Clock Datal

A B

Data1l Data2

e 1

= Clock (allows you to configure the clock output). Select from the available choices (A1, A2, B1,
B2, Cl1, C2, D1, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, do the following:

File Tests Results Utilities Help TDSHT3 ] X |
Configure - Sink

Setup DDS Method Run
SEEE Test Method Test

DDS Method ¥
configure Markers Result
AWG1 AWG2

Pattern L

ey
Waverarm

Report——
chi chda ~

Detail

Sink -= Audio Clock Regeneration  Test Method-»= DTG Method; Pattern-=> 480p 8 60HZ CBar RGB TY w33 ACriiax

= Select the pattern(s) from the available list.
In the Markers pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG1.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

7. To connect the DUT, click Tests > Connect. Click here (see page 138) for information on how
to make connections.
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File Tests Results Ltilities Help TDSHT3 %| X |

Connect
Follow these instructions to set up the connections.
Test

Click More for dotails. hare

Configure

1. Set up the DUT, test fixtures and probes.
J ’ b Report—

iSannect 2. Configure and test the signal sources. =
iew 3. To view the signal, click View Waveform. Detail
Wy averorm

Sink -> Audio Clock Regeneration  Test Method-= DDS Method; Pattern-> 480p 8 60Hz CBar RGE TV w53 Acriviax

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog
box appears.

The AWG tab has options to configure the Primary and Secondary Addresses of AWG1 and AWG2.

Signal Sources Setup

Select GPIB Setup
Board Type
=PRIE GFIBOD
AWG1 Address AWG2 Address
Primary Primary

Secondary Secondary

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the audio
clock regeneration test.

NOTE. To run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.
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12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:

Connect to sink device

3. Click QK to continue

'ress F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support

15. Follow the instructions in the dialog box.

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.

File Tests Results Utilities Help TDSHT3

| x|

Corfigure

Connect

e
Waverorm

Sink -= Audio Clock Rengeneration

294

Result Summary: Sink
TE

Lf|5-21: Audio Clock Regeneration 480p & 60Hz C..

Lf|5-21: Audio Clock Regeneration 480p § 60Hz C

LAf5-21: Audio Clock Regeneration 576p & 50Hz C

LAf0-21: Audio Clock Regeneration 576p 8 S0HZ C..

Data Lane

Test Method-> DTG Method; Pattern-» All

Report Configuration

Device Details HOMI

Run
Test

Report—

Resolution

Refresh Rate

Report File

Auto Increment
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The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.

17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details
Test Mame
8-21: Audio Clock Regeneration 4800 ... | --
IB-21. Audio Clock Regeneration 4800 ... | --
IB-21. Audio Clock Regeneration 5760 ... | --

8-21: Audio Clock Regeneration 576p ... | --

= Test Name (displays the test id, test name, and selected pattern)
= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the pattern supported by the DUT)

= Result (displays the status of the test as Pass, Fail, or Error)

Test Method

This sequence explains the actions that the software takes while it performs an audio clock regeneration
test. For the procedure on how to make this test, refer to the audio clock regeneration test procedure

(see page 290).

For the DTG Method
1. Configure the DTG to output any sink-supported video format.

= Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

= Map all the logical channels to physical channels.
= Run the DTG.
= Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.

3. Ifthe DUT fails to support the signal, it implies a Fail.
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For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.
1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer audio clock regeneration test procedure (see page 290).

3. Refer to make connections for audio clock regeneration (see page 138) for information on how
to make connections.

4. Check the connection of the AWGs and AFG from TDSHTS3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the Audio Sample Packet Jitter

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, you will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.

2. In the differential tests pane, select the Audio Sample Packet Jitter check box.

File Tests Results Utilities Help TDSHT3 %| X |
Select - Sink

Cable
ifferential Tests Single-Ended Tests Test
Jitter Tolerance - Deep Color - Intra-Pair Skew
A ple - Audio Formats Report—
- 30 video Summary

More

Sink -= Audio Samgle Jitter Test Method-»> DTG Method; Pattern-» 480p 8 60Hz CBar RGE TV w53 AudioJitter

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.
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4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).

5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).

6. Inthe DTG Method pane, select the pattern(s) from the available list.

File Tests Results Utilities Help TDSHT3 @1| x
Configure - Sink

Setup DTG Method Run
Test Method Test

Pattern List DTG

DTG Method ™ 0
confaure 480p 6 60Hz CBar RG ydinditter QUi

Report—
Connect Summary

WWaverorm DEEL

Sink -= Audio Sample Jitter Test Method-»> DTG Method; Pattern-= 480p 8 60Hz CBar RGE TY w53 AudioJitter

The DTG Outputs dialog box for the DTG method has the following options:

DTG Outputs E3

Outputs
Clock

= Clock (allows you to configure the clock output). Select from the available choices (A1, A2, BI,
B2, C1, C2, D1, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, select the pattern(s) from the available list.
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TDSHT3 E x|

File Tests Results Utilities Help

Configure - Sink
Setup DDS Method
Test

EBISE Test Method

Markers

Configure
AWG1 AWG2 e

cha - chd =
Pattern List

View
Wyaverorm

Sink -» Audio Sample Jitter Test Method-> DTG hMethod, Pattern-» 480p 8 60Hz CBar RGE T v43 AudioJitter

7. To connect the DUT, click Tests > Connect. Click here (see page 141) for information on how

to make connections.
m| x|

TDSHT3

File Tests Results Utilities Help

Connect
Eollow these instructions to set up the connections.
Test

Click More for dotails. More

Configure
Report—

1. Set up the DUT, test fixtures and probes.
onnect 2. Configure and test the signal sources. =

Select

igws 3. To view the signal, click View YWaveform.
WWavErDrm

Sink -= Audio Sample Jitter Test Method-> DTG Method; Pattern-= 480p 8 60Hz CBar RGB T w53 AudioJitter

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog

box appears.
The AWG tab has options to configure the Primary and Secondary Addresses of AWG1 and AWG2.

Signal Sources Setup

Select GPIB Setup

Board Type
GPIBD *
AWG1 Address AWG2 Address
Primary

GFIB

Primary
2
2 7 a -

Secondary Secondary

] N ] i

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are

unique.
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NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the audio
sample packet jitter test.

NOTE. To run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.

12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:

Connect to sink device [g|

To check tt ection, set up the connections as follows;-

) continue

Press F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support El

Pattern Name . 480p 8 60Hz CBar RGE TY AudioJitter

Can y olar Bar on the DUT 2

15. Follow the instructions in the dialog box.

TDSHT3 HDMI Compliance Test Software Online Help 299



How to ... Test the Audio Sample Packet Jitter

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.

File Tests Results Utilities Help TDSHT3 | X |
P ResultSummargSnk 0000 Report Configuration

R
Select Test Mame Device Details HOMI Device EEFE
LAl0-22: Audio Sample Jitter 4800 8 60Hz CBar ...

] Resolution 4300 =
Configure Result

Refresh Rate B0HZ T Report——

Report File AL: : —=
Wiew
Data Lane
BTN ; B Auto Increment

Sink -= Audio Sarmple Jitter Test Method-»= DTG Method; Pattern-= 4800 8 60Hz CBar RGE T w83 AudioJitter

The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.

17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details

Test Mame
8-22 Audio Sample Jitter 450p 8 60HZ ...

= Test Name (displays the test id, test name, and selected lanes)

- Meas Value (displays the deep color pattern supported by the DUT)

= Result (displays the status of the test as Pass, Fail, or Error)

Test Method

This sequence explains the actions that the software takes while it performs a deep color test. For the
procedure on how to make this test, refer audio sample packet jitter test procedure (see page 296).
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For the DTG Method

1. Configure the DTG to output any sink-supported video format.

= Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

= Map all the logical channels to physical channels.
= Run the DTG.
- Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.

3. Ifthe DUT fails to support the signal, it implies a Fail.

For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.
1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer audio sample packet jitter test procedure (see page 296).

3. Refer to make connections for audio sample packet jitter (see page 141) for information on how
to make connections.

4. Check the connection of the AWGs and AFG from TDSHTS3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the Audio Formats

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, you will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.

2. In the differential tests pane, select the Audio Formats check box.
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File Tests Results Utilities Help TDSHT3 E Ll
; = > Select - Sink
Source [ : [ e Run
select i Single-Ended Tests
& Jitter ] =] g - Intra-Pair
Configure Resuit
Clock ple Audio Formats Eﬁ_
Cmmiee dio g - 30 video
Wi o K] hore
Wavleef\';rm ) g s —
Sink -» Audio Formats Test Method-> DTG Method, Pattern-= %GA 8 60HZ CBar RGE T w53 48kAuCio
3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.
4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).
5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).
6. In the DTG Method pane, select the pattern(s) from the available list.
File Tests Results Utilities Help TDSHT3 El Ll
Configure - Sink
Setup DTG Method
ey Test Method
- Pattern List DTG
DTG Method - _
Configure e
Report—
Connect
View
Waveform
Sink -= Audio Formats Test Method-= DTG Method; Pattern-= %GA B 60Hz CBar RGE T4 w533 4B8kAudio
The DTG Outputs dialog box for the DTG method has the following options:
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DTG Outputs E

Outputs

Clock

Al

Diatal

= Clock (allows you to configure the clock output). Select from the available choices (A1, A2, B1,
B2, Cl1, C2, DI, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, do the following:

File Tests Results Ltilities Help TDSHT3 %| X |
Configure - Sink

Setup DDS Method Run
Select Test Method e
DDS Method =
Configure Markers

AWG1 AWG2 Report—
chi Cha -
Connect —

Pattern List -

Wiew z CBar RG| 45 i
Waveform petall

Sink - Audio Farmats Test Method-> DTG Method: Pattern-» V(GA 8 A0Hz CBar RGE T4 va3 48kAudio

= In the Markers pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWGI.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the pattern(s) from the available list.

7. To connect the DUT, click Tests > Connect. Click here (see page 144) for information on how
to make connections.
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File Tests Results Utilities Help TDSHT3 @| X

Connect
Follow these instructions to set up the connections. Run
Select Test

Click \fore for details. Mare

Configure

1. Set up the DUT, test fixtures and probes.

Report—

Connect 2. Configure and test the sighal SoUrces. .
WiEw 3. To view the signal, click View Waveform. Detail
Wy averorm

Sink -= Audio Formats Test Method-= DDS Method; Pattern-= YGA B 60Hz CBar RGE TV w53 d8kAudin

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog
box appears.

The AWG tab has options to configure the Primary and Secondary Addresses of AWGI1 and AWG2.

Signal Sources Setup

Select GPIB Setup
Board Type
GPED ~
AWG1 Address AWG2 Address
Primary Primary

Secondary Secondary

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the audio
formats test.

NOTE. To run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.
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12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:

Connect to sink device

k OK to continue

'ress F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support

Pattern hame :

you see the

15. Follow the instructions in the dialog box.

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.

File Tests Results Utilities Help TDSHT3 %| X

Report Configuration

il Run
Device Details HOMI Device T Tesi

Reselution :
Result

Refresh Rate Report—

Repeort File 17
Data Lane o
5 Auto Increment ave AS

Sink -= Audio Formats Test Method-= DTG Method; Pattern-»= YGA § 60Hz CBar RGE T v53 48kAudio
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The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.

17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details

Test Name Spec Range
8-23: AudioFormats YGA § 60Hz CBar ..

= Test Name (displays the test id, test name, and selected patterns)

= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the pattern supported by the DUT)

= Result (displays the status of the test as Pass, Fail, or Error)

Test Method

306

This sequence explains the actions that the software takes while it performs an audio formats test. For the
procedure on how to make this test, refer to audio formats test procedure (see page 301).

For the DTG Method
1. Configure the DTG to output any sink-supported video format.

= Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

= Map all the logical channels to physical channels.

= Run the DTG.

= Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.
3. [Ifthe DUT fails to support the signal, it implies a Fail.

For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.
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1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer audio formats test procedure (see page 301).

3. Refer to make connections for audio formats (see page 144) for information on how to make
connections.

4. Check the connection of the AWGs and AFG from TDSHT3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the One Bit Audio

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, you will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.

2. In the differential tests pane, select the One Bit Audio check box.

File Tests Results Utilities Help TDSHT3 L) X

Select - Sink

|": Source
elec
Single-Ended Tests
iy Jitte ance Jeep Color - Intra-P

Report—

WIEW - deo Colors Maore i

Sink -> One Bit Audio Test Method-> DTG Method; Resolution-= 450p 60 8 Gray RGE 1h

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).
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5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).

6. In the DTG Method pane, select the pattern(s) from the available list.

File Tests Results Utilities Help TDSHT3 E1| x
Configure - Sink

Setup DTG Method Run
SEER Test Method Test

DTG Method ™ Pattern List DIG

GB 1hit Cutputs

Configure Result

Report—
S

Wyaverorm DEED

Sink -= One Bit Audio Test Method-= DTG Method; Resolution-»= 480p 60 8 Gray RGE 1h

The DTG Outputs dialog box for the DTG method has the following options:

OTG Outputs
Outputs
Clock

Al

Datal
B2

= Clock (allows you to configure the clock output). Select from the available choices (A1, A2, B1,
B2, Cl1, C2, D1, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, do the following:

308 TDSHT3 HDMI Compliance Test Software Online Help



How to ...

Test the One Bit Audio

File Tests Results Utilities Help
Configure - Sink
Setup
S Test Method

(n wod ¥
Configure

Connect

e
Wavelform

Sink -= One Bit Audio

TDSHT3 El x|

DDS Method Run
Test

Markers

AWG1 AWG2

Report—

Test Method-> DTG Method; Resolution-> 450p 60 8§ Gray RGE 1b

= In the Markers pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWGI.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the pattern(s) from the available list.

7. To connect the DUT, click Tests > Connect. Click here (see page 147) for information on how

to make connections.

File Tests Results Utilities Help
Connect

Select Eollow these instructions to set up the connections.
Click More for dotails. Maore

Configure
1. Set up the DUT, test fixtures and probes.

Connect 2. Configure and test the signal sources.

iew 3. To view the signal, click View Waveform.
Waveform

Sink -= One Bit Audio

TDSHT3 ) | X |
Run
Test

Report——

Test Method-= DDS Method; Resolution-» 480p 60 § Gray EGE 1h

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog

box appears.

The AWG tab has options to configure the Primary and Secondary Addresses of AWG1 and AWG2.
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Signal Sources Setup

GPIB Setup
Board Type

GRIEBOD
AWG1 Address AWG2 Address
Primary Primary

- a3 -

Secondary Secondary

Test the One Bit Audio

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the one bit
audio test.

NOTE. To run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.

12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:
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Connect to sink device

), Connect TPA-P to Sink device

ck OK to continue

Press F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support

Fattern Mame : 480p 60 8 G B 1hit

Can you see the G olor Bar on the DUT ?

15. Follow the instructions in the dialog box.

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.

File Tests Results Utilities Help TDSHT3 | X

Result Summary: Sink Report Configuration

- Run
Select Device Details HDMI D i et

|#]|5-28: One Bit Audio 4500 60 8 Gray RGE 1hit
L fl5-28: One Bit Audio 576p 50 8 Gray RGE 1bit Resolution af -
Result

Configure

Refrash Rate Report—

Report File 3 140_2 517 _1
Yiew
Data Lane - _
WWaverarm . Auto Increment = 0

Sink -» One Bit Audio Test Method-= DTG Method; Resolution-= Select A

The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.
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17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details

Test Name Spec Range
8-28: One Bit Audio 480p 60 8 Gray R... [ -
8-28: One Bit Audio 876p 20 8 Gray B... [ -

= Test Name (displays the test id, test name, and selected patterns)
= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the patterns supported by the DUT)

= Result (displays the status of the test as Pass, Fail, or Error)

Test Method
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This sequence explains the actions that the software takes while it performs a one bit audio test. For the
procedure on how to make this test, refer one bit audio test procedure (see page 307).

For the DTG Method
1. Configure the DTG to output any sink-supported video format.

- Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

= Map all the logical channels to physical channels.
= Run the DTG.
- Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.

3. Ifthe DUT fails to support the signal, it implies a Fail.

For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.

TDSHT3 HDMI Compliance Test Software Online Help



How to ... Test the DVI Interoperability

1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer one bit audio test procedure (see page 330).

3. Refer to make connections for one bit audio (see page 147) for information on how to make
connections.

4. Check the connection of the AWGs and AFG from TDSHT3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the DVI Interoperability

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, you will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.

2. In the differential tests pane, select the DVI Interoperability check box.

File Tests Results Utilities Help TDSHT3 L) X
Select - Sink

|'... Source Cahle
elec
Differential Tests Single-Ended Tests
-

Audio Formats

K g Report—
“iew - den Colors Mare i

Sink -= Ol Interoperability Test Method-> DTG Method; Pattern-> 480p 8 60HZ CBar RGE PC w53 Dvi

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).
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5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).

6. In the DTG Method pane, select the pattern(s) from the available list.

File Tests Results Ltilities Help TDSHT3 @1| X
Configure - Sink

Setup DTG Method Run
Test Method Test

DTG Method ™ Pattern List oTe

60Hz CBar RGB Qutputs Pesult

Configure

Report—
3

Wyaveronm DEED

Sink -» DY Interoperahbility Test Method-> DTG hethod, Pattern-= 480p 8 60Hz CBar RGE PC w43 Dvi

The DTG Outputs dialog box for the DTG method has the following options:

OTG Outputs
Outputs
Clock

Al

Datal
B2

= Clock (allows you to configure the clock output). Select from the available choices (A1, A2, B1,
B2, C1, C2, D1, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, do the following:
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TDSHT3 EI Ll

File Tests Results Ltilities Help

Configure - Sink
Setup DDS Method Run
Test

Test Method

Configure Markers

AWG1 AWG2

Report—

chs Cha

Pattern List

Wy averorm

Sink -= DY Interoperability Test Method-> DTG Method, Pattern-» 480p 8 60Hz CBar RGE PC w53 Divi

= In the Markers pane:

Select the oscilloscope channel to use for routing the synchronization pulse from the AWGI.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

Select the oscilloscope channel to use for routing the synchronization pulse from the AWG?2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the pattern(s) from the available list.

7. To connect the DUT, click Tests > Connect. Click here (see page 150) for information on how
to make connections.

File Tests Results Ltilities Help TDSHT3 %| X |

Connect
Follow these instructions to set up the connections.
Test

Click More for dotails. hare
Configure

1. Set up the DUT, test fixtures and probes.
J ’ b Report—

iSannect 2. Configure and test the signal sources.
iew 3. To view the signal, click View Waveform.

Wy averorm

Sink -= DY Interoperability Test Method-> DDS kethod, Pattern-> 480p 8 60Hz CEar RGE PC w53 Dvi

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog
box appears.
The AWG tab has options to configure the Primary and Secondary Addresses of AWG1 and AWG2.
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Signal Sources Setup

GPIB Setup
Board Type

GRIEBOD
AWG1 Address AWG2 Address
Primary Primary

- a3 -

Secondary Secondary

Test the DVI Interoperability

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the DVI
interoperability test.

NOTE. To run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.

12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:
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Connect to sink device

), Connect TPA-P to Sink device

ck OK to continue

Press F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support

iar RGE PC

or Bar on the DUT ?

15. Follow the instructions in the dialog box.

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.

File Tests Results Utilities Hslp TDSHT3 B, x

Result Summary: Sink Report Configuration

Run
Select e Device Details HOMI Test

| Af153-24: DI Interoperability 480p 8 60Hz CBar RG...

| Resolution 480p
Configure et

Refresh Rate G0Hz Report—

Report File 3 517_1
iew Data Lane el e
Wy aveform AUto Increment =

3ink -= DI Interoperability Test Method-> DTG Method; Pattern-= 480p 8 60Hz CBar RGB PC w53 Dwi

The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.
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17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details

Test Name Spec Range
8-24: DV Interoperability 480p 8 60HzZ ...

= Test Name (displays the test id, test name, and selected pattern)
= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the pattern supported by the DUT)

= Result (displays the status of the test as Pass, Fail, or Error)

Test Method
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This sequence explains the actions that the software takes while it performs a DVI Interoperability test.
For the procedure on how to make this test, refer DVI interoperability test procedure (see page 330).

For the DTG Method
1. Configure the DTG to output any sink-supported video format.

= Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

= Map all the logical channels to physical channels.
= Run the DTG.
= Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.

3. Ifthe DUT fails to support the signal, it implies a Fail.

For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.
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1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer DVI interoperability test procedure (see page 330).

3. Refer to make connections for DVI interoperability (see page 150) for information on how to make
connections.

4. Check the connection of the AWGs and AFG from TDSHT3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the 3D Video

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, You will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.
2. In the differential tests pane, select the 3D Video check box.

File Tests Results Utilities Help TDSHT3 L) X
Select - Sink

|'... Source Cahle
elec
Differential Tests Single-Ended Tests
-

Audio Formats

K g Report—
“iew - den Colors Mare i

Sink -= 30 Yideo Test Method-> DTG Method; Pattern-> 10801 8§ 50Hz RGE T w38 3DFP

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).
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5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).

6. In the DTG Method pane, do the following:

File Tests Results Utilities Help TDSHT3 @1| X
Configure - Sink

Setup DTG Methed Run
EiBIEE Test Method Test

Pattern List
DTG Method =
Outputs

Configure

Result

m ' Report——

WIEW

Wyaverorm D

Sink -» 30 Yideo Test Method-> DTG hMethod, Pattern-» 1080i 8 50Hz RGE T +w39 3DFP

= Select the pattern(s) from the available list.
= Select one of the two: Custom 'Man with Sphere' 3D, or Standard Graybars 3D.
= The DTG Outputs dialog box for the DTG method has the following options:

OTG Outputs E

Outputs
Clock Datal

A B

Data1l Data2

3 1

= Clock (allows you to configure the clock output). Select from the available choices (A1,
A2, B1, B2, C1, C2, D1, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, do the following:
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File Tests Results Utilities Help TDSHT3 %| X |
Configure - Sink

Setup DDS Method Run
select Test Method n i £ Test
Configure Markers

Report—

AWG2

Cha

Pattern List

WY EVETOT

Sink -» 3D Videno Test Method-= DTG Method: Pattern-» 1080i 8 50Hz RGE T w399 3DFP

= Select one of the two: Custom 'Man with Sphere' 3D, or Standard Graybars 3D.

= In the Markers pane:

Select the oscilloscope channel to use for routing the synchronization pulse from the AWGI.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

Select the oscilloscope channel to use for routing the synchronization pulse from the AWG2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the pattern(s) from the available list.

7. To connect the DUT, click Tests > Connect. Click here (see page 153) for information on how
to make connections.

File Tests Results Utilities Help TDSHT3 %| X |

Cennect

Follow these instructions to set up the connections. Run
Select Test

Click More for details. More
Configure

1. Set up the DUT, test fixtures and probes. Report—

Connect 2. Configure and test the signal sources. . _ Summaw
View 3. To view the signal, click View Waveform. Detail

Wy averorm

Sink -= 30 Video Test Method-> DDS Method; Pattern-> 1080 8 S0Hz RGE TY w39 SDFP

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog
box appears.

The AWG tab has options to configure the Primary and Secondary Addresses of AWG1 and AWG?2.
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Signal Sources Setup

GPIB Setup
Board Type

GRIEBOD
AWG1 Address AWG2 Address
Primary Primary

- a3 -

Secondary Secondary

Test the 3D Video

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the jitter
tolerance test.

NOTE. To run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.

12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:
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Connect to sink device

), Connect TPA-P to Sink device

ck OK to continue

Press F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support EI

Pattern Mame ; | 20FP

olor Bar on the DUT <

15. Follow the instructions in the dialog box.

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.

File Tests Results Utilities Hslp TDSHT3 B, x

Result Summary: Sink Report Configuration

Run
Select e Device Details HOMI Test

| A5-22: 3D Video 1080i 8 50Hz RGB T w99

i Reselutien 1080
Canfigure et

Refresh Rate 50Hz Report—

Report File 3 517_1
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Sink -= 30 Yideo Test Method-= DTG Method; Pattern-= 1080 § 50Hz RGE T v23 3DFP

The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.
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17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details

Test Name Spec Range
8-29: 5D Video 1080i § 50Hz RGB TV

= Test Name (displays the test id, test name, and selected patterns)
= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the patterns supported by the DUT)

= Result (displays the status of the test as Pass, Fail, or Error)

Test Method

324

This sequence explains the actions that the software takes while it performs a 3D Video test. For the
procedure on how to make this test, refer 3D Video test procedure (see page 330).

For the DTG Method
1. Configure the DTG to output any sink-supported video format.

- Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

= Map all the logical channels to physical channels.
= Run the DTG.
- Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.

3. Ifthe DUT fails to support the signal, it implies a Fail.

For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.
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Test the 4Kx2K Video

Operate the Sink DUT to support the HDMI input signal.

To configure the parameters for this test, refer 3D Video test procedure (see page 330).

Refer to make connections for 3D Video (see page 153) for information on how to make connections.

Check the connection of the AWGs and AFG from TDSHTS3.

Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the 4Kx2K Video

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, you will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1.
2.

On the menu bar, click Tests > Select > Sink.

In the differential tests pane, select the 4Kx2K Video check box.

File Tests Results Utilities Help TDSHT3 m, X

__ Select - Sink
Source Si Cahle Fun
Differential Tests Single-Ended Tests
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More Detail

Sink -= 4H21 Video Test Method-= DTG Method; Pattern-= 4K21< 21600 23 984z

3.

To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,

you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).

In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).
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6. In the DTG Method pane, do the following:

File Tests Results Utilities Help TDSHT3 E1| x
Configure - Sink

Setup DTG Method Run
Test Method Test

Pattern List
DTG Method =

Canfigure - Outputs

Report—
]

Wyaveronm DEED

Sink -= 4Kx2K Video Test Method-> DTG Method; Pattern-»> 42K 2160p 23.98HZ

= Select the pattern(s) from the available list.

= The DTG Outputs dialog box for the DTG method has the following options:

OTG Outputs

Outputs
Clock

A

Datal
B2

= Clock (allows you to configure the clock output). Select from the available choices (A1,
A2, B1, B2, C1, C2, D1, and D2).

- Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, do the following:
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File Tests Results Ltilities Help TDSHT3 %| X |
Configure - Sink

Setup DDS Method Run
select Test Method
(] hod bt
Configure arkere

AWG1 AWG2

Report—

( - chd =

Pattern List
Wiew 1 7 )
Waveform

Sink -» 4kx2K Videno Test Method-> DTG Method: Pattern-» 4K2K 2160p 23 98Hz

= In the Markers pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWGI.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the pattern(s) from the available list.

7. To connect the DUT, click Tests > Connect. Click here (see page 156) for information on how
to make connections.

File Tests Results Utilities Help TDSHT3 %| X |
Connect

Eollow these instructions to set up the connections. Run
Select Test

Ciick More for dotails.

Configure

1. Set up the DUT, test fixtures and probes. Report—

annect 2. Configure and test the signal sources.
iew 3. To view the signal, click View Waveform, Detail
Wyaveform

Sink - 4kx2K Videno Test Method-> DDS Method; Pattern-» 412K 2160p 23 98Hz

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog
box appears.

The AWG tab has options to configure the Primary and Secondary Addresses of AWG1 and AWG2.
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Signal Sources Setup

GPIB Setup
Board Type

GRIEBOD
AWG1 Address AWG2 Address
Primary Primary

- a3 -

Secondary Secondary

Test the 4Kx2K Video

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the 4Kx2K
video test.

NOTE. To run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.

12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:
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Test the 4Kx2K Video

Connect to sink device

3. Click OK to continue

Press F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support

A0p 24Hz

olor Bar on the DUT 7

15. Follow the instructions in the dialog box.

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.

The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.

17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.

Test Name (displays the test id, test name, and selected patterns)
Spec Range
Meas Value (displays the patterns supported by the DUT)

Result (displays the status of the test as Pass, Fail, or Error)
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Test Method

This sequence explains the actions that the software takes while it performs a 4Kx2K Video test. For the
procedure on how to make this test, refer 4Kx2K Video test procedure (see page 330).

For the DTG Method

1. Configure the DTG to output any sink-supported video format.

= Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

= Map all the logical channels to physical channels.

= Run the DTG.

= Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.
3. Ifthe DUT fails to support the signal, it implies a Fail.

For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.
1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer 4Kx2K Video test procedure (see page 330).

3. Refer to make connections for 4Kx2K Video (see page 156) for information on how to make
connections.

4. Check the connection of the AWGs and AFG from TDSHT3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the Extended Colors and Contents

330

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, You will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.

2. In the differential tests pane, select the Extended Colors and Contents check box.
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File Tests Results Utilities Help TDSHT3 %| X |
Select - Sink

Sink Run
Differential Tests Single-Ended Tests
= . Jitter Tolerance - Deep Caolar . Intra- ¥

Audio Formats Report—

Sink -= Extended Colors Test Method-> DTG Method; Pattern-» AdobeRGE4800

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).

5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).

6. In the DTG Method pane, do the following:

File Tests Results Ltilities Help TDSHT3 %| X |

Configure - Sink
Setup DTG Method
Test Method

DTG Method ™

Select
Pattern List DTG

Configure Qutputs
Report—
Ccaonnect Summary

Detail

=

Wy averorm

Sink -» Extended Colors Test Method-= DTG Method, Pattern-> AdobeRGE4800

= Select the pattern(s) from the available list.

= The DTG Outputs dialog box for the DTG method has the following options:
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OTG Outputs E

Outputs
Clock Datal

A B

Data1l Data2

e 1

= Clock (allows you to configure the clock output). Select from the available choices (A1,
A2, B1, B2, C1, C2, D1, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, do the following:

File Tests Results Utilities Help TDSHT3 @1| X
Configure - Sink

Setup DDS Method Run
e Test Method Test

DDS Method ™
Configure Markers Result
AWG1 AWG2

Pattern List

igws YCC_Full_Cuants76p ’
Waverorm — DeiEl

Report——
chi chda ~

Sink -= Extended Colors Test Method-= DTG Method; Pattern-> AdobeRGE480p

= In the Markers pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG1.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the pattern(s) from the available list.

7. To connect the DUT, click Tests > Connect. Click here (see page 159) for information on how
to make connections.
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File Tests Results Utilities Help TDSHT3 %| X |

Cennect

Follow these instructions to set up the connections. Run
Select Test

Ciick More for dotails. More

Configure

1. Set up the DUT, test fixtures and probes. Re port—

annect 2. Configure and test the signal sources. an
Wiew 3. To view the signal, click View Waveform, Detail
Wy aveform

Sink -» Extended Caolars Test Method-> DDS Method; Pattern-= YCC Full Quant576p

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog
box appears.

The AWG tab has options to configure the Primary and Secondary Addresses of AWG1 and AWG2.

Signal Sources Setup

Select GPIB Setup
Board Type

GPIED ¥
AWG1 Address AWG2 Address

Manual . -
2 = 3 -

Secondary Secondary

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the extended
colors and contents test.

NOTE. To run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.
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12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:

Connect to sink device rz|

5 follows:-

nect TPA-P to Sin

Kk OK to continue

Press F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support

olor Bar on the DUT ¢

15. Follow the instructions in the dialog box.

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.

File Tests Results Utilities Help TDSHT3 @1| X |
Result Summary: Sink Report Configuration

- . o Run
Te me Device Details HOmI E ==
L.AJ|5-31: Extended Colors AdobeRGE

Resolution heRG —
Result

Refresh Rate e Report—

Report File 118_0 7 B
Data Lane s . "
% Auto Increment :

Sink -> Extended Colors Test Method-> DTG Method; Pattern-= AdobeRGB480p
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The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.

17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details

Test Name Spec Range ue | Result
8-31: Extended Colors ADRERGE - |pass

- Test Name (displays the test id, test name, and selected patterns)
= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the pattern supported by the DUT)

= Result (displays the status of the test as Pass, Fail, or Error)

Test Method

This sequence explains the actions that the software takes while it performs a Extended Colors and
Contents test. For the procedure on how to make this test, refer Extended Colors and Contents test
procedure (see page 330).

For the DTG Method
1. Configure the DTG to output any sink-supported video format.

= Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

- Map all the logical channels to physical channels.
= Run the DTG.
= Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.

3. Ifthe DUT fails to support the signal, it implies a Fail.
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For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.
1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer Extended Colors and Contents test procedure (see

page 330).

3. Refer to Extended Colors and Contents test procedure (see page 330) for information on how to
make connections.

4. Check the connection of the AWGs and AFG from TDSHTS3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the Character Synchronization

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, You will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.

2. In the differential tests pane, click More and select the Character Synchronization check box.

File Tests Results Utilities Help TDSHT3 0, X |
Select - Sink

Select [ source [ T Ccane -Run
Differential Tests Single-Ended Tests Test

Configure chr L A= d =

Report—|

Cunnect
Wiew o
More
Waverorm DEE

Sink -> CharSync

Test Method-> DTG hMethod; Resolution-= VGA 8 60Hz CEar RGE T w45 CharSyncAcgs -= 10k, Thit Recalc; Avgs -> 100

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.
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4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).

5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).

6. In the DTG Method pane, do the following:

File Tests Results Utiliies Help TDSHT3 %| x
Configure - Sink

Setup DTG Method Run
. Test Method Test

Pattern List DTG
DTG Method ™

WG, GO0Hz CBar RGE T... ™ Outputs
Canfigure (g

Report—

WEw
WY EYErDm

Sink -» CharSync Test Method-= DTG Method; Resolution-= %GA 8 60Hz CBar RGE TV w55 CharSyncAcgs -» 10k, Thit Recale; Avgs -= 100

= Select the pattern(s) from the available list.

= The DTG Outputs dialog box for the DTG method has the following options:

DTG Outputs E3

Outputs
Clock

Al

= Clock (allows you to configure the clock output). Select from the available choices (Al,
A2, B1, B2, C1, C2, D1, and D2).

- Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, do the following:
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File Tests Results Utlities Help

Setup
Test Method

DDs

ethod =
Configure

Connect

View
Waverorm

Sink -> CharSync

Test the Character Synchronization

m x|
Run
Test

Report—

TDSHT3

Configure - Sink

DDS Methed

Markers
AWG2
Cha  ~

AWG1

chi «

Pattern List
GET.. ™

Test Method-» DTG Method, Resolution-= % GA 8 60Hz CBar RGB T% w55 CharSyncAcgs -» 10k, Thit. Recalc, Awgs -= 100

= In the Markers pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWGI.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG?2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the pattern(s) from the available list.

7. To connect the DUT, click Tests > Connect. Click here (see page 162) for information on how

to make connections.

File Tests Results Utilities Help

Select
Click More Tor dotalls.

Configure
1. Set up the DUT, test fixtures and probes.

Connect 2, Configure and test the signal sources.

WiEw
Waverorm

3. To view the signal, click View YWaveform.

Sink -= Audio Clock Regeneration

Eollow these instructions to set up the connections.

hore

= x|
Test

Report—

TDSHT3

Connect

Test Method-= DDS Method; Pattern-= 480p 8 60Hz CBar RGE T w53 Acriax

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog

box appears.

The AWG tab has options to configure the Primary and Secondary Addresses of AWGI1 and AWG2.
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Signal Sources Setup

GPIB Setup
Board Type

GFIEOD
AWG1 Address AWG2 Address
Primary Primary

- a3 -

Secondary Secondary

0 b 0 -

Test

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the jitter
tolerance test.

NOTE. 70 run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.

12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:

TDSHT3 HDMI Compliance Test Software Online Help 339



How to ... Test the Character Synchronization

Connect to sink device

ck OK to continue

Press F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support | 3

r Bar on the DUT 2

15. Follow the instructions in the dialog box.

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.

File Tests Results Utilities Help TDSHT3 ] X |
Result Summary: Sink Report Configuration

T . Run
Test Name Device Details HD ]
L A|5-15: Char Sync WGA 8 B0HZ CBar RGE TV w3..

Resolution ] =
Configure Result

Refresh Rate B0HZ = Report—

Report File

e
Data Lane L _
Waveform = Auto Increment °

Bink -> Charsync Test Method-> DTG Method; Resolution-= VGA 8 60HZ CBar RGE TV va5 CharSyncAcs -= 10k; Thit: Recalc; Avis -= 100

The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.

17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.
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Result Details @

Test Name

8-15: Char Sync VGA 8 60Hz CBar RG..

= Test Name (displays the test id, test name, and selected patterns)
= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the patterns supported by the DUT)

= Result (displays the status of the test as Pass, Fail, or Error)

Test Method

This sequence explains the actions that the software takes while it performs a Configuration
Synchronization test. For the procedure on how to make this test, refer to the character synchronization
test procedure (see page 336).

For the DTG Method
1. Configure the DTG to output any sink-supported video format.

- Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

= Map all the logical channels to physical channels.
= Run the DTG.
= Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.

3. Ifthe DUT fails to support the signal, it implies a Fail.

For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.
1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer character synchronization test procedure (see page 336).

3. Refer to make connections for character synchronization (see page 162) for information on how
to make connections.
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4. Check the connection of the AWGs and AFG from TDSHTS3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the Pixel Encoding Requirements

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, You will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.
2. In the differential tests pane, select the Pixel Encoding Requirements check box.

File Tests Results Utilities Help TDSHT3 ] X |

Select - Sink
:
Single-Ended Tests Test
|

Report—

Sink -> PixelEncoding Test Method-» DTG Method; Fesolution-» 480p 8 60Hz CBar 422 w53Acgs - 10k; Thit Recalc; Avgs -= 100

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).

5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).

6. In the DTG Method pane, do the following:
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File Tests Results Utiliies Help TDSHT3 %| x
Configure - Sink

Setup DTG Method Run
. Test Method Test

Pattern List DTG
DTG Method ™

460p 8 60HZ CBa Qutputs
Caonfigure F (gL

Report—

WiEw
W EYErDrm

Sink -» PixelEncoding Test Method-= DTG Method; Resolution-> 480p 8 50Hz CBar 422 v&3Acqs -+ 10k; Thit Recalc; Avgs -= 100

= Select the pattern(s) from the available list.

= The DTG Outputs dialog box for the DTG method has the following options:

DT COutputs

Outputs
Clock

Al

Diatal
B2

= Clock (allows you to configure the clock output). Select from the available choices (Al,
A2, B1, B2, Cl1, C2, D1, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, do the following:
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Test the Pixel Encoding Requirements

File Tests Results Utilities Help TDSHT3 &, X |
Configure - Sink

Setup DDS Method Fun
Test Method Test

DD ethod ~
Configure Markers

AWG1 AWG2

chi - Cha =

Pattern List
Wiew i
Waveform

Sink -» PixelEncoding Test Method-» DTG Method; Fesolution-» 480p 8 60Hz CBar 422 w53Acgs -» 10k, Thit Recalc; Avgs -» 100

= Select one of the two: Custom 'Man with Sphere' 3D, or Standard Graybars 3D.

= In the Markers pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWGI.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the pattern(s) from the available list.

7. To connect the DUT, click Tests > Connect. Click here (see page 162) for information on how
to make connections.

File Tests Results Utilities Help TDSHT3 ) X |
Conhnect

Follow these instructions to set up the connections. Run
Select TEeR

Ciick More for dotails. More

1. Set up the DUT, test fixtures and probes.
J ’ C Report—

Connect 2. Configure and test the signal sources,
iew 3. To view the signal, click View Waveform. Detail
Waverorm

Sink -> PixelEncoding Test Method-> DDS Method; Resolution-> 480p & 60HzZ CBar 422 wvB3AcHs -= 10k; Thit: Recalc; Avgs -= 100

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog
box appears.

The AWG tab has options to configure the Primary and Secondary Addresses of AWG1 and AWG?2.
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Signal Sources Setup

GPIB Setup
Board Type

GFIEOD
AWG1 Address AWG2 Address
Primary Primary

- a3 -

Secondary Secondary

0 b 0 -

Test

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the jitter
tolerance test.

NOTE. 70 run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.

12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:
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Connect to sink device

ck OK to continue

Press F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support @

15. Follow the instructions in the dialog box.

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.

File Tests Results Utilities Help TDSHT3 %| x
Result Summary: Sink Report Configuration

Run
Select T ame : f HOM
ElRe iz Device Details ) Test

| ~||5-19: Pixel Encoding 480p 8 80Hz CBar 422 53

i Resclution 480p =
Configure Result

Refresh Rate 6 B Report—

Report File 0106_ ==
e Data Lane
NEEIT E Auto Increment

Sink - PxelEncoding Test Method-> DTG Method; Resolution-= 4800 8 60HZ CBar 422 w33Acqs -> 10k; Thit: Recalc; Avigs -» 100

The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.

17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.
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Result Details @
Test Name Spec Range E Result
8-19: Pixel Encoding 480p B 60Hz CBar 422 va3

= Test Name (displays the test id, test name, and selected patterns)
- Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the patterns supported by the DUT)

= Result (displays the status of the test as Pass, Fail, or Error)

Test Method

This sequence explains the actions that the software takes while it performs a 3D Video test. For the
procedure on how to make this test, refer to the pixel encoding requirements test procedure (see page 342).

For the DTG Method
1. Configure the DTG to output any sink-supported video format.

= Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

- Map all the logical channels to physical channels.
= Run the DTG.
= Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.

3. Ifthe DUT fails to support the signal, it implies a Fail.

For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.
1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer pixel encoding requirements test procedure (see

page 165).

3. Refer to make connections for pixel encoding requirements (see page 165) for information on how
to make connections.
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4. Check the connection of the AWGs and AFG from TDSHTS3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the Acceptance of All Valid Packets

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, You will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.
2. In the differential tests pane, select the All Video Packets check box.

File Tests Results Utilities Help TDSHT3 ] X |

Select - Sink
:
Single-Ended Tests Test
|

Report—

Sink -> AllPackets Test Method-» DTG Method; Resolution-= 480p 8 60Hz CBar RGB T va6 MuteClearAcqs -» 10k; Thit: Recalc; Avgs - 100

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).

5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).

6. Inthe DTG Method pane, do the following:
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File Tests Results Utilities Help TDSHT3 @1| x
Configure - Sink

Setup DTG Method Run
e Test Method Test

- Pattern List DTG
DTG method =

480p B GOHZ CBarRGE T... ™ Qutputs
corfigure Outputs

Report—

Wiew .
Wyaveform

Sink -» AllPackets Test Method-= DTG Method; Resolution-»= 480p 8 60Hz CBar RGB T va6 MuteClearAcgs -> 10k; Thit: Recalc; Avgs -» 100

= Select the pattern(s) from the available list.

= The DTG Outputs dialog box for the DTG method has the following options:

DTG Outputs E

Outputs
Clock Datal

A1 B1

Data1l Data2

2 1

= Clock (allows you to configure the clock output). Select from the available choices (Al,
A2, B1, B2, Cl1, C2, D1, and D2).

- Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, do the following:
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File Tests Results Utilities Help TDSHT3 ] X |
Configure - Sink

S Setup DDS Method Run
Elet Test Method Test
DD ethod =
Configure Markers

Report—

AWG1 AWG2

chi « Chd

Pattern List

iew 1

Wyaverorm

Sink -> AllPackets Test Method-» DTG Method; Resolution-= 480p 8 60Hz CBar RGB T va6 MuteClearAcqs -» 10k; Thit: Recalc; Avgs - 100

= Select one of the two: Custom 'Man with Sphere' 3D, or Standard Graybars 3D.

= In the Markers pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWGI.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

Select the oscilloscope channel to use for routing the synchronization pulse from the AWG?2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the pattern(s) from the available list.

7. To connect the DUT, click Tests > Connect. Click here (see page 168) for information on how
to make connections.
File Tests Results Utilities Help TDSHT3 E Ll

Conhnect

Follow these instructions to set up the connections. Run
Select TEeR

Ciick More for dotails. More

1. Set up the DUT, test fixtures and probes.
J ’ C Report—

Connect 2. Configure and test the signal sources,
iew 3. To view the signal, click View Waveform.

Waverorm

Sink -> AllPackets Test Method-> DDS Method; Resolution-» 480p & 60Hz CBar RGE TV w56 MuteClearAcas -> 10k; Thit: Recalc; Avgs -> 100

8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog
box appears.

The AWG tab has options to configure the Primary and Secondary Addresses of AWGI1 and AWG2.
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Signal Sources Setup

GPIB Setup
Board Type

GFIEOD
AWG1 Address AWG2 Address
Primary Primary

- a3 -

Secondary Secondary

0 b 0 -

Test

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the jitter
tolerance test.

NOTE. 70 run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.

12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:
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Connect to sink device

Test the Acceptance of All Valid Packets

ck OK to continue

Press F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

Confirm Sink Device Support

15. Follow the instructions in the dialog box.

vuteClear

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.

File Tests Results Utilities Help

Result Summary: Sink
T

L|5-16: Al Valid Packets480p & 60Hz CBar RGE ..

Data Lane

Sink - AllPackets

TDSHT3

o x|
Run
Test

Report—

Report Configuration

Device Details HOM
Resolution 48p

Refresh Rate

Report File

& Auto Increment

Test Method-> DTG Method; Resolution-» 4800 8 60HZ CBar RGE TV w56 MuteClearAcgs -> 10K Thit Recalc; Awgs -= 100

The results summary lists the test name and the status (pass, fail, or error). To view the details of the

results, click Results Details.

17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.
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Test the Acceptance of All Valid Packets

Result Details 2

Test Name Spec Range

8-16: All Valid PacketsdB80p 8 60HZ CBar RGE TV ...

Test Method

Test Name (displays the test id, test name, and selected patterns)

Spec Range (displays the HDMI standards and test specifications limit for the test)
Meas Value (displays the patterns supported by the DUT)

Result (displays the status of the test as Pass, Fail, or Error)

This sequence explains the actions that the software takes while it performs a 3D Video test. For the
procedure on how to make this test, refer to the acceptance of all valid packets test procedure (see

page 348).

For the DTG Method
1. Configure the DTG to output any sink-supported video format.

Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

Map all the logical channels to physical channels.
Run the DTG.

Enable all the output channels.

2. Verify that the DUT continues to support the signal without errors.

3. Ifthe DUT fails to support the signal, it implies a Fail.

For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.

1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer acceptance of all valid packets test procedure (see

page 348).

3. Refer to make connections for all valid packets (see page 168) for information on how to make
connections.
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4. Check the connection of the AWGs and AFG from TDSHTS3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the Video Format Timing

To use the DTG test method, you will need a supported oscilloscope, one digital timing generator
(DTG), one differential probe, one DC power supply, eight SMA cables, one GPIB controller, and one
TPA-P-TDR fixture.

To use the DDS test method, You will need a Digital Oscilloscope, two AWGs, one AFG, two differential
probes, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and
one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.

2. In the differential tests pane, select the Video Format Timing check box.

File Tests Results Utilities Help TDSHT3 ] X |

i Single-Ended Tests Test

Select - Sink

Report—

WIEW

Sink -> “ideaTiming Test Method-> DTG Method; Fesolution-> 10801 8 50Hz CBar RGE T vid4Acgs -» 10k, Thit Recalc, Avgs -= 100

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

4. In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).

5. In the Setup pane, select the appropriate test method from the available choices (DTG Method and
DDS Method).

6. In the DTG Method pane, do the following:
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File Tests Results Utiliies Help TDSHT3 %| x
Configure - Sink

Setup DTG Method Run
. Test Method Test

Pattern List DTG
DTG Method ™

0f IHz CBar RGE ... ™ Qutputs
Caonfigure (gL

Report—

WiEw
W EYErDrm

Sink -» YideoTiming Test Method-= DTG Method; Resolution-> 1080i 8 50Hz CBar RGE T vadAcgs -» 10k, Thit Recalc; Avgs -» 100

= Select the pattern(s) from the available list.

= The DTG Outputs dialog box for the DTG method has the following options:

DT COutputs

Outputs
Clock

Al

Diatal
B2

= Clock (allows you to configure the clock output). Select from the available choices (Al,
A2, B1, B2, Cl1, C2, D1, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data selections are unique.

In the DDS Method pane, do the following:
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Test the Video Format Timing

= x|
Run
Test

Report—

File Tests Results Utilities Help TDSHT3

Configure - Sink
Setup DDS Method

Select Test Method
(n]n ethod =
Markers
AWG2
Cha =

Configure
AWG1

ch3 ~

Connect

iew 08 7 CB sB

Wyaverorm

Sink -> “ideaTiming Test Method-> DTG Method; Fesolution-> 10801 8 50Hz CBar RGE T vid4Acgs -» 10k, Thit Recalc, Avgs -= 100

= Select one of the two: Custom 'Man with Sphere' 3D, or Standard Graybars 3D.

= In the Markers pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWGI.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

Select the oscilloscope channel to use for routing the synchronization pulse from the AWG?2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the pattern(s) from the available list.

7. To connect the DUT, click Tests > Connect. Click here (see page 171) for information on how
to make connections.

=] 5]

Run
Test

File Tests Results Utilities Help TDSHT3

Connect

Select Follow these instructions to set up the connections.

Click Moro for dotails. More

Configure

Connect

WiIEW
Waverarm

1. Set up the DUT, test fixtures and probes.
b ’ b Report—

2. Configure and test the signal sources.

3. To view the signal, click View Waveform.

Test Method-» DTG Method; Fesolution-= 1080i 8 50Hz CBar RGE T4 wid4Acgs -» 10k, Thit Recalc; Avgs -» 100

Sink -» VideoTiming
8. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog
box appears.

The AWG tab has options to configure the Primary and Secondary Addresses of AWG1 and AWG2.
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Signal Sources Setup

GPIB Setup
Board Type

GFIEOD
AWG1 Address AWG2 Address
Primary Primary

- a3 -

Secondary Secondary

0 b 0 -

Test

NOTE. You cannot exit the dialog box unless each of the primary and secondary address selections are
unique.

NOTE. The Manual test option is not available for the DDS method.

9. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

10. To test the connection and the GPIB configuration, click Test Conn.

11. Because no signal is connected to the oscilloscope, you cannot view the waveform for the jitter
tolerance test.

NOTE. 70 run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.

12. Click Run Test. The TDSHT3 Software sets up the oscilloscope and conducts the test.

13. Follow the instructions in the Sink dialog box. Click OK. The Connect Sink Device dialog box
appears as follows:
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Connect to sink device

3. Click OK to continue

Press F1 for the detailed setup diagram.

14. Follow the instructions in the Connect Sink Device dialog box. Click OK. The test runs, displaying a
progress indicator. The Confirm Sink Device Support dialog box appears.

[52]

Confirm Sink Device Support

15. Follow the instructions in the dialog box. Click Yes in the screens that follow.

Confirm Sink Device Support =2 |

Pattern kame : 10¢ -Bar RGB

52e th r Bar on the DUT ?

NOTE. Clicking No would result in failure of the test.

16. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.
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File Tests Results Utilities Help TDSHT3 %l x

Result Summary: Sink Report Configuration

Select Test Name

) Run
= Device Details HORI CE B Tost
Ale-20: video Timing 10801 8 50Hz CBar RGE TY |

Resolution 108 =
Configure Result

Refresh Rate a0 = Report—

Report File 0106_| el Encod H
e
Data Lane e e r
Waverorm [E Auto Increment SEE A

Sink > WideoTiming

Test Method-= DTG Method; Resolution-» 1080i 8 50Hz CBar FGB T% widAcgs -» 10k Thit Recalc; Avgs -= 100

The results summary lists the test name and the status (pass, fail, or error). To view the details of the
results, click Results Details.

17. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

18. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details

=]

Test Name
§-20: ¥ideo Timing 1080i & S0Hz CBar RGE TY w54

= Test Name (displays the test id, test name, and selected patterns)
= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the patterns supported by the DUT)

= Result (displays the status of the test as Pass, Fail, or Error)

Test Method

This sequence explains the actions that the software takes while it performs a 3D Video test. For the
procedure on how to make this test, refer to the video format timing test procedure (see page 354).
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For the DTG Method
1. Configure the DTG to output any sink-supported video format.

= Load the pattern that contains repeating RGB gray ramp 0, 1, 2...254, 255, 0, 1, 2... during
each video period.

= Map all the logical channels to physical channels.
= Run the DTG.
- Enable all the output channels.
2. Verify that the DUT continues to support the signal without errors.

3. Ifthe DUT fails to support the signal, it implies a Fail.

For the DDS Method
The DDS method does not require a DTG. The set up includes two AWGs.
1. Operate the Sink DUT to support the HDMI input signal.

2. To configure the parameters for this test, refer video format timing test procedure (see page 354).

3. Refer to make connections for video format timing (see page 171) for information on how to make
connections.

4. Check the connection of the AWGs and AFG from TDSHTS3.

5. Run the test. The software loads the appropriate pattern(s). The software prompts you to confirm the
gray bars on the DUT.

Test the Sink Intra-Pair Skew

360

This test allows you to confirm that the maximum allowed timing skew within each TMDS pair is
supported by the Sink DUT.

To use the DTG test method, you will need a supported oscilloscope, one differential probe, one cable
emulator, one TPA-P-DI fixture, one digital timing generator (DTG), one DC power supply, eight SMA
cables, one GPIB controller, and one TPA-P-TDR fixture.

To use the DDS test method, you will need a Digital Oscilloscope, two AWGs, one AFG, one differential
probe, one TPA-P, one TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched
SMA cable pairs, eight bias-tees, eight 0-6400 MHz low pass filters, three GPIB-HS cables, four BNC
cables, and one BNC-T adapter).

1. On the menu bar, click Tests > Select > Sink.

2. In the single-ended tests pane, select the Intra-Pair Skew check box.
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Test the Sink Intra-Pair Skew

File Tests Results Utilities Help TDSHT3 @1| X
Select - Sink

selpct Source : e
elec
Differential Tests Single-Ended Tests Test
Dif g . Jitter Tolerance - Deep Color Intra-p:
Configure -

dio ple - Audio Formats Report—
ComiEE On io n ity - a0 video

Yiew 0 5
Waverorm = ents

Sink -= Intra-Pair Skew Test Method-= DTG Method, Thit: Recalc, Avgs -> 100

To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,

you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

File Tests Results Utilities Help TDSHT3 B, X |

Configure - Sink

Setup Skew Configuration
Test Method on one channe Skew Channel Test

Ck ¥

DTG Method ¥ 5
Configure DTG Method

Thit Report—

# of Avygs
Connect 9 o
calculate 100 -

Pattern List

I JHzZ 8Bit 4
Wavetorm

Sink -= Intra-Pair Skew Test Method-= DTG Method; Thit: Recalc; Avgs -» 100

NOTE. The default configuration introduces skew on a single channel (Clock). If you want to calculate the
intra-pair skew for all channels, connect the desired channels to Al and A2. For example, to calculate
the intra-pair skew of Data0, assign Al to Data0 and Bl to Clock. Make appropriate changes in the

test connections.

In the Input pane, set the Input Clock to the channel that you will use for the HDMI clock input. Select
from the available choices (Chl, Ch2, Ch3, and Ch4).

Select the appropriate test method from the available choices (DTG Method and DDS Method).

In the Tbit pane, do the following:

= Enter the desired number of periods that are considered to calculate Tbit. The default value is 100.
- Click Re-calculate to recalculate the Tbit value.

= Click Existing Value to use the previously calculated Tbit value.
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7. In the Skew Configuration pane, do the following:
= Select Skew On All Channels to set the skew on all the channels to introduce skew on Clock, DO,
D1, and D2. All the four DTGM30 modules are required for this option.
Select Skew On One Channel to set the skew on one channel.
NOTE. The four DTGM modules can be connected as follows: Clock +ve to Al and Clock —ve to A2,
DO +ve to Bl and DO —ve to B2, D1 +ve to Cl and D1 —ve to C2, D2 +ve to DI and D2 —ve to D2.
= Select the skew channel in which you want to introduce the skew. You can select from the
available choices (Chl, Ch2, Ch3, and Ch4).
8. If the selected test method is DTG, do the following:
= Select the DTG pattern file from the drop-down list.
= Click Outputs to display a dialog box where you can set Clock, Data0, Datal, and Data2 outputs.
If the selected test method is DDS, do the following:
File Tests Results Utilities Help TDSHT3 El Ll

Configure - Sink

Setup Skew Configuration
Test Method an o gl Skew Channel Test

Ck ¥

DDS Methad  ~ :
Analog

Thit AWG1 AWG2 Report—

Pattern List

# of Avgs

100

calculate DDS
W= 7 Op 60Hz BEILGr.. ¥ outpLts

Wavetarm

Sink -> Intra-Pair Skew Test Method-> DDS Method; Thit: Recalc; Avgs -= 100

9.

362

= In the Analog pane:

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWGI.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch3.

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG?2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the DDS pattern file from the drop-down list.
= Click Outputs to display the AWG Output dialog box.

NOTE. You cannot configure the AWG QOutputs dialog box.

In the DTG Method pane, the Outputs dialog box has the following options:
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DTG Outputs | X

Outputs

Clock

A -

Clock (allows you to configure the clock output). Select from the available choices (A1, A2, B1,
B2, Cl1, C2, D1, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data outputs). Select from
the available choices (A1, A2, B1, B2, Cl1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data values are unique.

In the DDS Method pane, the AWG Outputs dialog box has the following configurations:

AWG Outputs

AWG Outputs
Clock Data0

NOTE. You cannot configure the AWG Outputs dialog box.

10. To connect the DUT, click Tests > Connect. Click here (see page 174) for information on how
to make connections.
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File Tests Results Llilities Help TDSHT3 %| X |

Connect

Eollow these instructions to set up the connections. Run
Select Test

Click More for dotails. More

1. Set up the DUT, test fixtures and probes.
: ! . Report—

Connect

2. Configure and test the signal sources. SRy
e y iomal. cli ’ )
3. To view the signal, click Yiew Waveform. Detail
YWyaverform

Sink -= Intra-Pair Skew Test Method-= DTG Method; Thit: Recalc; Avgs-> 100

11. To configure and test the GPIB connection, click Signal Sources. The Signal Sources Setup dialog
box appears.

Signal Sources Setup

Select GPIB Setup
Board Type

CPIB GRIED ¥

Address

Primary
1 -

Secondary

0 -

12. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

13. To test the connection and the GPIB configuration, click Test Conn.

14. Click Run Test to perform the test. The TDSHT3 Software sets up the oscilloscope and conducts
the test. Follow the instructions in the dialog box. Depending on your answer, a series of dialog
boxes may prompt you for your input.

15. If you successfully run the test, the software makes the results available automatically and displays the
result summary. You can also view the report configuration details in the result pane.
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File Tests Results Lltlities Help TDSHTS o1 I X I
PSS ResultSummary:Sink . Report Configuration -

Select Device Details HDMI Device ' =

d - Sink Intra-Pair Skew | Tk
- Sink Intra-Pair Skew : Resolution
- Sink Intra-Pair Skew

: Sink Intra-Pair Skew : Refresh Rate G0Hz 5 Repo =

Result

Summary
Report File )

Data Lane : ' 7
L : [ Auto Incremen | s ;

WiEw
YWaverorm

Sink -= Intra-Pair Skew Test Method-»> DTG Method; Thit: Recalc; Avgs -= 100

The result summary for the DDS test method is as follows:

File Tests Results Utilities Help TDSHT3 5, X |
Result Summary: Sink Report Configuration

. . Run
Select 3 Device Detalls Test

D Sink Intra-Pair Skew

1 Sink Intra-Pair Skew Resolution 19 il mn
Configure Result
: Sink Intra-Pair Skew

: Sink Intra-Pair Skew ; Refresh Rate B0Hz T Report—

Report File C: g 5 3 —=
Wiew
Data Lane a1 ) g
Waveform ) [ Auto Increment .

Sink -= Intra-Pair Skew Test Method-= DDS Method; Thit: Recale; Avgs -» 100

The results summary lists the test name and their status (pass, fail, or error). To view the details
of the results, click Results Details.

16. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

17. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details

0.4°Thit < Intra Pair Skew;
* 8ink Intra-Pair Skew : DO 0.47Thit < Intra Pair Skew;
A Sink Intra-Pair Skew : 0 47Thit < Intra Pair Skew:
* Bink Intra-Pair Skew : D 0. 4*Thit < Intra Pair Skew;

The result details for the DDS test method are as follows:
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Result Details

Test Name

. Sink Intra-Pair Skew 0.4*Thit < Intra - SN 0.6*Thit

8-6 : Sink Intra-Pair Skew : DO 0.4*Thit < Intra - Pair Skew - .. |0 "a55 Margin = 0.2°Th st skew supported by

8-6 : Bink Intra-Pair Skew : D1 0.4*Thit < Intra - Pair Skew - ... (250800 5 gin 2 upparted by

Pair Skew - ... [0 &0 Y355 i in = 0.2*Thit. DDS Meth / orted by

-6 [ Sink Intra-Pair Skew 0.4*Thit < Intra -

- Test Name (displays the test id, test name, and selected names)

= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the measured value)
= Result (displays the status of the test as Pass, Fail, or Error)

= Remarks/Comments (displays the relevant details, such as Tbit, Vswing, and Margin. If the test
could not be run, this field displays an error code (see page 397).

Test Method

For the DTG Method

This sequence explains the actions that the software takes while it performs an intra-pair skew test. For the
procedure on how to make this test, refer intra-pair skew test procedure (see page 360).

1. Configure the DTG to output any sink-supported video format that uses the maximum sink-supported
pixel clock frequency. If multiple formats are available, a native format is preferred.

2. Calculate Tbit by using the differential clock.
3. For each of the TMDS Clock and Data pairs that act as the tested pair:
= Set the delay for all outputs to 0 ns. Disable “Differential Timing Offset” if it is previously enabled.
= Move the TMDS “+” signal of the tested pair to DTG output module A, 1+.
= Move the TMDS “~” signal of the tested pair to DTG output module A, 2+.
= Change the DTG configuration to output the pattern for the tested TMDS channel on module A, 1.
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4. When Skew on all four channels option is selected, the skew on all the four channels will be calculated
based on the following conditions:

= All four modules of the DTG must be DTGM30 modules. The test checks for the modules and
throws an error if they are not from the DTGM30.

= The configuration to run the test are A1-Clock, B1-Data 0, C1-Data 1, and D1-Data 2. If the
test fails on any of the channels the skew will be inserted individually on the channels to find
the channel that has failed the test.

5. Inthe DTG “Timing”, set the tested channel (connected to 1A1) and enable “Differential Timing
Offset.”

6. Set the delay value in the differential timing offset to approximately (0.1*Tg;r). This corresponds to
the initial intra-pair skew value.

7. Increase the skew (Differential Timing Offset) by steps of less than or equal to (0.1*Tgr), until the
Sink DUT outputs errors or until reaching either (0.6*Tgr) or 1 nsec.

8. If errors are seen on DUT, then:
= Reduce the skew one step, so that the Sink DUT outputs no errors.

= If intra-pair skew is less than (0.4*Tgr), it implies Fail.

For the DDS Method
1. Operate the Sink DUT to support the HDMI input signal.

2. For the procedure on how to make this test, refer intra-pair skew test procedure (see page 360).

3. Refer to the make connections for sink intra-pair skew (see page 180) for information on how to
make connections.

4. Check the connection of the AWGs and AFG from TDSHT3.

5. Run the test. The software loads the appropriate patterns with zero skew patterns. The software
prompts you to confirm the gray bars on the DUT.

6. You are prompted to connect the Clock output of the TPA-R to the configured oscilloscope channel
to measure the T-bit.

7. Connect the TPA-P to the Sink DUT. The software prompts you to confirm the gray bars on the DUT.

8. Once this is confirmed, the appropriate skew signals are generated in steps of 0.1 Tbit from 0.0 Tbit as
per the CTS. You are prompted to confirm for the gray bar on the DUT for each step.

9. The test fails if the sink outputs errors at any time.

NOTE. Using a manual DDS test method is not recommended because the software performs the Sink
Intra-Pair Skew test automatically and effectively.
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Test the Cable Eye Diagram (Passive and Active)

This test lets you confirm that the cable assembly outputs a compliant data eye. Check the input test signal
at TP1 and verify the output of the cable for compliance at TP2.

NOTE. The passive and active Cable Eye Diagram tests use the same connection, test, and waveform
view procedures.

The signal degradation of typical passive copper cables increases with the frequency and the length of
the cable. To recover data from such cables, the TDSHT3 automatically applies the reference cable
equalizer (as specified in the HDMI specifications 1.4a) to the eye diagram measurement when the clock
frequency is more than 165 MHz.

To use the DTG test method, you will need a Digital Oscilloscope, two/four differential probes, one DTG,
one AFG, one GPIB controller, one DC power supply 3.3 V, eight SMA cables, one TPA-R-DI fixture,
and one TPA-R-TDR fixture.

To use the DDS test method, you will need a Digital Oscilloscope, two AWGs, one AFG, two/four
differential probes, one TPA-P, two TPA-R, and one accessory kit (consisting of eight matched SMA
cable pairs, eight bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and one
BNC-T adapter). For Type-E cable emulator, use the Type-E fixtures (one TF-HDMIE-TPA-P and two
TF-HDMIE-TPA-R) in place of Type-A and Type-C fixtures.

1. On the menu bar, click Tests > Select > Cable.

2. In the differential tests pane, select the Eye Diagram check box for the type of test to perform.

File Tests Results Utilities Help TDSHT3 %I x
Select - Cable o T

Select SEEEE . [ el L "
elec - L :
; Differential Tests

n
Configure - "

Connect e S i
| view | I
| Waveform |

Cable > Eye Diagram Clock-> Ch1: Datal -> Ch2; Datal -> Ch3; Data2 -= Chd; Rec Length -» 26M; CRU -> PLL: Rec Length -» 25M; CRU -> L

3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard or the
general purpose knob on the oscilloscope front panel. Using the File menu, you can also restore the
factory defaults or save and recall your own configuration settings. It is recommended that you save
the configuration settings before you choose to select Recall Default or close the application.
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File Tests Results Ltliies Help TDSHT3 0, X |

Test the Cable Eye Diagram (Passive and Active)

Configure - Cable

—_— (setupPanel | DTG Method | " Cable Equalizer | Rise time filter
. P Test
Test Method Ref Level Units High Ref L

DTG Method ~ "
Configure
Ch2 Test Points

HoriziAcq : . . _
Rec Length Llystsissis biy Mid Ref : Report—

10% i 0% :
Connect 250M -

CRU VTerm L Low Ref L

e _ i A
v e ;

Cahle -» Eye Diagram Clock -> Ch1; Datal -» Ch2; Datal -> Chd; Data2 -> Chd; Rec Length -> 25M; CRU -> PLL; Rec Length -» 256M; CRU -» PL...

4. In the Input pane, do the following:

Set the Input Clock to the channel that you will use for the HDMI clock input. Select from the
available choices (Chl, Ch2, Ch3, and Ch4).

Set the Input Data0, Datal, and Data2 to the channels that you will use for the corresponding
HDMI data inputs. Select from the available choices (Chl, Ch2, Ch3, Ch4, and Not Conn).

5. In the Setup tab, do the following:

Select the appropriate test method from the available choices (DTG Method and DDS Method).

In the Horiz/Acq pane:

Enter the desired record length value for the eye tests in the Rec Length box.

Configure the Clock Recovery Unit in the CRU pane. Select from the available choices (PLL,
Raw, and Ideal). The default value is first order PLL and is used for compliance testing. Raw and
Ideal are used for analysis.

In the Test Points pane (for the DTG and DDS methods):

Feed the worst possible compliant signal at TP1. By default, the TP1 check box is selected.
TP1 represents the first test point.

The worst possible compliant signal fed at TP1 is transmitted through the cable. The same signal
is tested at TP2 with the TP2 eye mask. By default, the TP2 check box is selected. TP2 represents
the second test point.
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For the DDS Method using the Type-E cable emulator, you can select only two test points at a time
(TP1 and TP2, TP1 and TP5, or TP5 and TP2).

If you have selected TP1 and TP2, do the following:
= Feed the worst possible compliant signal at TP1.

= The worst possible compliant signal fed at TP1 is transmitted through the cable. Test the same
signal at TP2 with the TP2 eye mask. TP2 represents the second test point.

If you have selected TP1 and TP5 (applicable for 74 MHz Type-E), do the following:
- Feed the worst possible compliant signal at TP1.

= The worst possible compliant signal fed at TP1 is transmitted through the Type-E cable. Test
the same signal at TP5 with the TP5 eye mask.

If you have selected TP5 and TP2 (applicable for 74 MHz Type-E), do the following:
- Feed the worst possible compliant signal at TPS5.

-~ The worst possible compliant signal fed at TP5 is transmitted through the cable. The same
signal is tested at TP2 with the TP2 eye mask.

Set the reference level units to either Per (%) or Abs.

Per (%) indicates that the reference levels are a percentage of the Vswing value.
Abs indicates that the reference levels are absolute voltage values.

The default setting is Per (%).

In the Hysteresis box, enter the desired hysteresis percent value. The range is from 0% to 25%
and default is 10%.

In the High box, the required high reference voltage value is set for the test. The default value is
80%.

In the Mid Ref box, enter the desired mid reference voltage value. The range is from 25% to 75%
and default is 50%.

In the Low box, the required low reference voltage value is set for the test. The default value is
20%.

In the Vterm box, enter the probe termination voltage. The default values are:
Passive cable: VTerm =0V
Active cable: Vterm =3.3V

In the DTG Method tab, do the following:
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File Tests Results Utilities Help TDSHT3 %l X |
Configure - Cable

Select |'.. Setup [ DTG Metnod [ “Canle Equalizer | Rise time filter Run
Test

Pattern List DTG Jitter Insertion
onngure o ] Outputs @ DTG (Internal) Resuit

@ AFG Report—

Wiew
W aveform

Cahle -> Eve Diagram Clock -»= Ch1; Datal -= Ch3; Datal ->= Ch2; DataZ -> Chd; RL -> 25M; Test Method-> DTG Method; TP1 -= Trug; TP2 -= True

= Select the DTG pattern file from the drop-down list.
= Click Outputs to display a dialog box where you can set Clock, Data0, Datal, and Data2 outputs.
= In the Jitter Insertion pane, do the following:

= Select DTG to insert jitter using a DTG.

= Select AFG to insert jitter using an AFG.

7. In the DTG Outputs dialog box, you have the following options:
DTG Qutputs
Qutputs
Clock Data0

A1 B1 >

Data2

C1 -

= Clock (allows you to configure the clock output). Select from the available choices (A1, A2, B1,
B2, Cl1, C2, D1, and D2).

= Data0, Datal, and Data2 (allows you to configure the corresponding data output). Select from
the available choices (A1, A2, B1, B2, C1, C2, D1, and D2).

NOTE. You cannot exit the dialog box unless each of the clock and data values are unique.

8. In the DDS Method tab, do the following:
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File Tests Results Utilities Help TDSHT3 @| X
Configure - Cable

—— [ zewp | 'DDS Method | Cable Equalizer | Run
Test

) Cable Frequency AWG
Caonfigure 20 bl Outputs Result

Report——

Wiew
Waveform

Cahle -= Eve Diadram Clock -»> Ch1; Datal -> Ch2; Datal -»= Ch3; Data2 -» Che; RL ->= 28M; Test Method-» DODS Method; TP1 -= True; TP2 -= True

= Select the cable frequency from the drop-down list.

Depending on the selected cable frequency, the following check box is enabled in the Cable
Equalizer tab:

= For 74 MHz and 165 MHz cable frequencies, Do not apply equalizer for Clock and Data
check box is selected.

= For 340 MHz cable frequency, Use internal coefficients check box is selected.

= For 74 MHz Type-E cable frequency, Use internal coefficients check box is selected but
2.3 dB cable equalizer is used.

= Click Outputs to display the AWG dialog box.
9. Inthe AWG Outputs dialog box, you have the following configurations:

AWG Outputs

AWG Outputs
Clock Data0

NOTE. You cannot configure the AWG Outputs dialog box.

10. In the Cable Equalizer Configuration tab, do the following:
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File Tests Results Utilities Help TDSHT3 %| X |
Configure - Cable

ble Equalizer me filter Run
Test

Cable Equalizer Configuration

Configure U ternal coefficients

Cable Equalizer Path Report—

Connect U nERigalig:Nill] plications| -
iew Do nat & 1 for Cle Iata
W EVETOrT

Cahle -> Eye Diagram Clock -»= Ch1; Datal -= Ch3; Datal ->= Ch2; DataZ -> Chd; RL -> 25M; Test Method-> DTG Method; TP1 -= Trug; TP2 -= True

= Select the Use Internal coefficients check box to use the internal coefficients that are already
available (these coefficients are in accordance with the CTS). This is applicable for frequencies
above 165 MHz.

= Select the Use coefficients from a file check box to use the coefficients from a file. Browse the
cable equalizer file from the Cable Equalization Path option.

= Select Do not apply equalizer for Clock and Data check box if you do not want to apply cable
equalization. This is applicable for frequencies below 165 MHz.

11. In the Rise Time Filter Configuration tab, do the following.

File Tests Results Utilities Help TDSHT3 %| X |
Configure - Cable

me filter Run
Test

Rise Time Filter Path Report—

fficients from a file VTl ationg l_
Summary

Detail

Do nota 2 Time Filter -

Cahle -= Eye Diagram Clock -»= Ch1; Datal -» Ch3; Datal -= ChZ, Data2 -> Chd, BL -»> 25M; Test Method-> DTG Method, TP1 -> True, TP2 -> True

= Select the Use Internal coefficients check box to use the internal coefficients that are already
available (these coefficients are in accordance with the CTS).

= Select the Use coefficients from a file check box to use the coefficients from a file. Browse the rise
time filter file from the Rise Time Filter Path.

= Select Do not apply rise time filter for Clock and Data check box if you do not want to use the
rise time filter.

NOTE. You cannot configure the Rise Time Filter for the DDS method because the effect is emulated
by the software.
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12. To connect the DUT, click Tests > Connect. Click here (see page 188) for information on how
to make connections.

File Tests Results Ltiliies Help TDSHT3 E| X |

Connect
Follow these instructions to set up the connections.
Test

Click More for details. iare

Configure

1. Set up the DUT, test fixtures and probes.
C ’ C Report—

Connect 2. Configure and test the signal sources. summary
Wi i 1 : i
3. To view the signal, click View Waveform. Detail
W averorm

Cahle -» Eye Diagram Clock -= Ch1; Datal -» Ch2; RL -» 250, Test Method-> DTG Method, TP1 -= False; TP2 -» True

13. To configure and test the GPIB connection, click Signal Sources.

Select GPIB Setup
Board Type

CPIE GRIBOD
Address
e

1 =

Secondary

] o

14. In the select pane, click GPIB. Configure the appropriate GPIB board number. Click here (see
page 29) for more information.

15. To test the connection and the GPIB configuration, click Test Conn.

16. Because no signal is connected to the oscilloscope, you cannot view the waveform for the eye
diagram test.

NOTE. To run the test successfully, ensure that the Bus Timing parameter is set to 2 usec on your GPIB
board configuration. Click here (see page 38) for more information.
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17. Click Run Test to perform the test. The TDSHT3 Software sets up the oscilloscope and the test
runs, displaying a progress indicator.

18. In the GPIB mode, the application automatically adjusts the jitter amplitude on DTG and displays the
measured jitter value. Follow the on-screen instructions to enable you to re-adjust the jitter value. The
software creates a worst eye and asks you to verify the worst eye. Follow the on-screen instructions.
Depending on your answer, a series of dialog boxes may prompt you for your input.

19. If you have run the test successfully, the software makes the results available automatically and
displays the eye diagram plot and the clock jitter plot for both TP1 and TP2. For more information
on the plots, refer the section on the source eye diagram test and the source clock jitter test. You
can also view both the result summary of the test and the report configuration in the result pane as
shown in the following figure:

NOTE. You can set a default report file parameters to identify and generate the report automatically.
Click here (see page 49) for more information.

File Tests Results Utilities Help TDSHT3 %| X |
Report Configuration

Device Details HOMI Device

Resolution 19 i =
Result

Refresh Rate ROHZ i Report—

Report File G P TO3S !
. ' ' Detail
: 22 K- Do = Auto Increment |

Cahle -» Bye Diagram Clock -» Ch1: Datal -= Ch2: Rec Length -» 250, CRU -» PLL; Rec Length -» 25M; CRU -= PLL; RL -= 25M; Test Method->

The Result Summary pane lists the tests and each test’s status (pass, fail, or error). Buttons are
available to view test point, data lane, eye plot information, and test result details.

20. Click Result Details to view the Result Details pane to display more information on the test results.
The following are examples of passive and active test result details:

Result Details

TIE

5-3: Cable Eye Diagram({Passive) TR1:CK-D0  |TP1 Data Jitter < 0.3*Thit;

e

5-3: Cable Eye Diagram({Passive) TP2: CK-D0  |TP2 Data Jitter < 0.5*Thit;

Test Point DataLane
TP2 ¥ |ck-DO ¥
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21.

Result Details

Test Mame

3-3: Cable Eye Diagram (Active wicm of 3.3v) TR1:

Test the Cable Eye Diagram (Passive and Active)

jin = 0.0 Thit;
0;

3-3: Cable Eye Diagram (Active wicm of 3.3v) TR2:

CK-

oo

TP2 Data Jitter < 0.57Thit; |1 &= 12 |Pass

3-3: Cable Eye Diagram (Active wicm of 3.3v) TR2:

CK-

01

TP2 Data Jitter < 0.57Thit; |1 &= 12 |Pass

3-3: Cable Eye Diagram (Active wicm of 3.3v) TR2:

TP2 Data Jitter < 0.57Thit; |1 &= 12 |Pass

Test Point Data Lane

TPZ ¥ 2 -

The Result Details pane displays the following fields.

= Test Name (displays the test id, test name, test point, and selected lanes)

= Spec Range (displays the HDMI standards and test specifications limit for the test)

= Meas Value (displays the measured value in mV)

= Result (displays the test status: Pass, Fail, or Error)

= Remarks/Comments (displays the relevant details, such as Vswing and Margin). If the test could

not be run, this field displays an error code (see page 397).

= Test Point (allows you to check the input test signal at TP1/TP5 and verify the output of the
cable for compliance at TP2/TP5. From the Test Point list, select either TP1/TP5 or TP2/TP5 to

view the respective details)

= Data Lane (displays the eye diagram plot of the selected data lane pair)

NOTE. This option is applicable only for TP2/TPS5.

= View Eye Plot (allows you to view the eye plot for the selected test point and data lane for the

eye diagram test)

= Result Statistics (displays statistics based on the tests)

In the Result Details dialog box, click Result Statistics to display statistics based on the tests. Click

here (see page 50) for more information.
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Result Statistics

Test Mame
Cahle Eye Diagram(Passie): Tx Clock TIE

Cahle Eye Diagram(Passie): Recovered Cl. .

Test Method

This sequence explains the actions that the software takes while it performs an eye diagram test. For the
procedure on how to make this test, refer eye diagram test procedure (see page 368).

Cable Equalizer

The signal degradation of typical passive copper cables increases with the frequency and the length of
the cable. To recover data from such cables, TDSHT3 Software applies the reference cable equalizer (as
specified in the HDMI specification 1.4a) automatically to the cable eye diagram measurement when the
clock frequency is more than 165 MHz. For the Type-E cable, a 2.3 dB equalizer is applied at 74.25 MHz.

For the DTG Method

1. Configure the DTG to output a video format corresponding to the specified bandwidth of the cable.
If no bandwidth is specified, configure the DTG to output 1920 x 10801 @ 60 Hz (74.25 MHz pixel
clock).

Load the appropriate pattern file.

Set the logical channel to physical channel mapping.
Run the pattern.

Enable all the DTG outputs.

2. Configure the DTG to output worst-case eye as follows:

Adjust jitter on TMDS CLOCK pair to output 0.4 ns at 500 KHz (worst jitter permitted at (TP1 =
0'3*TBIT) at 75 MHZ)

Adjust the output swing voltage to 500 mV for every TMDS single-ended signal.

Using jitter/eye analyzer, measure the TMDS CLOCK jitter and eye diagram of all the three
TMDS_DATA pairs.

Repeat and readjust as necessary to create the worst-case eye diagram.
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Set up the oscilloscope as follows:
= Set the memory length to at least 25 M points.
= Set the single-shot trigger at the rising edge of TMDS Clock (50 percent).
= Set the sample rate to > 10 GS/s based on the oscilloscope.
= Adjust the vertical scale to accommodate the waveform in six vertical divisions.
Perform software clock recovery as follows:
= Set the reference level to 50 percent of the clock and hysteresis to 10 percent of Vswing.
= Calculate the Software CRU filter as follows.
H(s) = 1/(1+st), where t = 40 nsec.
Connect the cable DUT between the TPA-R-TDR and TPA-R-DI adapters.
Measure jitter at TPA-R-DI (the procedure is the same as that for the source eye measurement).
- If the data jitter is greater than 0.67 ns (= 0.5*Tgr at 75 MHz), it implies a Fail.
= Calculate the measurement BOX vertical setting as follows:
= Vc=(VygtVL)2 =45 mV

= Test the eye diagram with sink minimum eye mask. If any of the points violate the mask, it
implies Fail.

Adjust the DTG swing voltage to (Vy, Vi) = (3.3 V, 2.9 V) without jitter (clock jitter should remain at
the worst case input condition).

Measure the eye mask on all the TMDS DATA channels at CTP2.

If any of the measured eyes do not meet the sink minimum eye mask, it implies a Fail.

For the DDS Method

In the Cable Equalizer tab, select one of the cable frequencies (74 MHz, 165 MHz, 340 MHz, and 74 MHz
Type-E). When you select the cable frequency:

Appropriate test patterns are loaded.

Relevant cable equalizer is enabled as required.

Worst case TP1/TP5 patterns are loaded.

With the DUT connection, the test is performed depending on the selected data lane (TP2 or TPS).

To configure the parameters for this test, see cable eye diagram (passive) test procedure (see page 368).

See the make connections for cable eye diagram (passive) (see page 197) for information on how
to make connections.

Check the connection of the AWGs and AFG from TDSHT3.
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4. Run the test. The software loads the appropriate patterns with TP1/TP5 waveforms and plots the
eye diagram.

5. Connect the cable DUT between AWG and oscilloscope.
6. The software will plot the eye diagram with TP5/TP2 eye mask.

NOTE. Using a manual DDS test method is not recommended because the software sets up and performs
the Cable Eye Diagram test automatically and effectively.

NOTE. The Cable Eye Diagram (Active) tests use the same connection, test, and waveform view procedures
as those for the Cable Eye Diagram (Passive) tests

NOTE. The Cable Eye Diagram (Active) tests do not support DDS method testing.

Test the Cable Inter-Pair Skew

This test allows you to confirm that any skew between the differential pairs in the TMDS portion of the
HDMI link does not exceed the limits in the specification.

NOTE. This test is performed only for repeater cable testing.

You will need a Digital Oscilloscope, two AWGs, one AFG, two differential probes, one TPA-P, two
TPA-R, two TCA SMA cables, and one accessory kit (consisting of seven matched SMA cable pairs, eight
bias-tees, eight 120 ps TTC filters, three GPIB-HS cables, four BNC cables, and one BNC-T adapter).

1. On the menu bar, click Tests > Cable > Inter-Pair Skew.

2. In the differential tests pane, select the Inter-Pair Skew check box.

File Tests Results Utilities Help TDSHT3 m, X |
Select - Cable

Differential Tests Test
- Eye Diagram . Inter-Pair Skew
«

Report—

WiE ;

Cahle -» Cahble Inter-Pair Skew{D,D) Clock -= Ch1; Datal -» Ch2; Acqs -= 10k, Thit: Fecalc; Avgs -= 100
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3. To change the configuration settings, click Tests > Configure. For most tests, you can use the factory
default configuration. However, you can change the values by using the virtual keyboard (see page 26)
or the general purpose knob (see page 28) on the oscilloscope front panel. Using the File menu,
you can also restore the factory defaults or save and recall your own configuration settings. It is
recommended that you save the configuration settings before you choose to select Recall Default or
close the application.

File Tests Results Utilities Help TDSHT3 %| X |
Configure - Cable

Input (" Sional | Setun
Select Clgck [ signal Setup
Setup DDS Method

Chi -

Test Method
Canfigure kol DODS Method ¥ LIRSS

cha AWG1 AWG2 Report—

Datal chi « Chd =
Connect NOLG. ¥
View Dataz Fredaency Detail
Wavefarm MOtC.. ¥ 74 MHz

Cahle -= Cahle Inter-Pair Skew{D, D Clock -= Ch1; Datal -» Ch2; Acgs -= 10k, Thit: Recalc; Avgs -= 100

4. In the Signal tab, do the following:
= Select the appropriate test method from the available choices (DTG Method and DDS Method).

NOTE. The DTG method is not supported for the Cable Inter-Pair Skew test.

= In the DDS Method pane, do the following:

= In the Markers pane, select the oscilloscope channel to use for routing the synchronization
pulse from the AWGI. The available choices are: Chl, Ch2, Ch3, and Ch4. The default
value is Ch3.

= Select the oscilloscope channel to use for routing the synchronization pulse from the AWG2.
The available choices are: Chl, Ch2, Ch3, and Ch4. The default value is Ch4.

= Select the cable frequency from the drop-down list.
5. In the Setup tab, do the following:
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File Tests Results Utilities Help TDSHT3 5, X |
Configure - Cable

In put | Signal SEtup
Clock - Test
OIZIACq L

cht = = Ref Level Units

# of Acys L) %
Configure Data0 10K % )

iz~ Hysteresis i Mid Ref LA Report—

Datal Thit - 10% L 50%
cenmect NetC.. #offvas 2
calculate '

100 3
ig Data2 Lo_\n_r -Bef b .
Waveform MotC.. ¥ 48 e 20% i Detail

Cahle -> Cahle Inter-Pair Skew(D,D) Clock -= Ch1; Datal -» Ch2; Acqs -= 10k; Thit: Fecalc; Avgs -= 100

- In the input pane, do the following:

= Set the Input Clock to the channel that you will use for the HDMI clock input. Select from the
available choices (Chl, Ch2, Ch3, and Ch4).

= Set the Input Data0, Datal, and Data2 to the channel that you will use for the corresponding
HDMI data inputs. Select from the available choices (Chl, Ch2, Ch3, Ch4, and Not Conn).

= In the horiz/acq pane, enter the desired number of acquisitions that are required for the test. The
range is from 10 K to 1 M and default is 10 K.

= In the tbit pane, do the following:
= Click Re-calculate to recalculate the Tbit value.
= Click Existing Value to use the previously calculated Tbit value.

- Enter the number of averages (periods) that are required for the test. The range is from 2
to 1000 (1 K) and default is 100.

= In the Ref Level Units box, set the reference level units to either Per (%) or Abs.
Per (%) indicates that the reference levels are a percentage of the Vswing value.
Abs indicates that the reference levels are absolute voltage values.
The default setting is Per (%).

= In the Hysteresis box, enter the desired hysteresis percent value. The range is from 0% to 25%
and default is 10%.

= In the High box, the required high reference voltage value is set for the test. The default value is
80%.

= In the Mid box, enter the desired mid reference voltage value. The range is from 25% to 75%
and default is 50%.

= In the Low box, the required low reference voltage value is set for the test. The default value is
20%.

6. To connect the DUT, click Tests > Connect. Click here (see page 201) for information on how
to make connections.
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File Tests Results Utilities Help TDSHT3 ol | X |
Connect
Follow these instructions to set up the connhections.
Test

Click ifore for details.

1. Set up the DUT, test fixtures and probes.
L ! L Report—

Connect 2. Configure and test the signal sources. = i summary
igw 3. To view the signal, click View YWaveform. Detail
Waverorm

Cahle -» Cahle Inter-Pair Skew{D D Clock -= Ch1; Datal -= Ch2; Datal -= Ch3; Data2 -> Chd, Acgs -= 10k; Thit Recalc; Avgs -= 100

7. Click Run Test to run the test.

NOTE. To synchronize the two AWGs, connect the marker channels to the oscilloscope. Click here (see
page 201) for information on how to make connections.

8. Once the synchronization of the two AWGs completes, the Connect to Cable DUT dialog box appears
as follows:

Connect to Cable DUT

Follow the instructions in this dialog box to make connections to measure inter-pair skew. Click here
(see page 204) for information on how to make connections. The TDSHT3 Software sets up the
oscilloscope and the test runs, displaying a progress indicator.

9. The software makes the results available automatically and displays the result summary. You can also
view the report configuration details in the result pane.
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File Tests Results Utilities Help TDSHT3 5, X |
W ResutSummary:Cabe ~  Report Configuration

S : Run
Test Mame Device Details HOMI ]

L|5-5 : Cable Inter-Pair Skew : DO - D1

L)|2-5 : Cable Inter-Pair Skew : D1 - D2 Resolution 19 i
Configure Result
LA2-5 : Cable Inter-Pair Skew : D2 - DO
Refresh Rate Report—;

Report File ) io
7
N2ty Data Lane 3 Clear
NUEAEOTIL : @ Auto Increment 3

Cahle -> Cahle Inter-Pair Skew{D,D) Clock -= Ch1; Datal -» Ch2; Datal -= Ch3; Data2 -= Chd; Acgs -= 10k, Thit: Recalc; Avgs -= 100

The results summary lists the test name, status of the test (pass, fail or error), and jitter plot. To view
the details of the results, click Results Details.

10. Set the report details to identify and generate the report automatically. You can set a default report file.
Click here (see page 49) for more information.

11. In the result summary pane, click Result Details. The result details pane displays the following fields.

Result Details

Test Name
5-5: Cable Inter-Pair Skew : 00 - D1

Skew < 0 18*TFixel

5-5: Cable Inter-Pair Skew : D1 - D2 Skew < 0.18*TFixel;

5-3: Cable Inter-Pair Skew : D2 - DO Skew < 0.18*TPixel; 0.047

= Test Name (displays the test id, test name, and selected lanes)

= Spec Range (displays the HDMI standards and test specifications limit for the test)
= Meas Value (displays the measured value)
= Result (displays the status of the test as Pass, Fail, or Error)

= Remarks/Comments (displays the relevant details, such as Tbit, Vswing, and Margin. If the test
could not be run, this field displays an error code (see page 397).
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Test Method

NOTE. This test is performed only for repeater cable testing.

m  To configure the parameters for this test, refer cable inter-pair skew procedure (see page 379).

m  Refer to the connection diagram for synchronizing (see page 201) for information on how to make
connections.

m  Check the connection of the AWGs and AFG from TDSHTS3.
B Run the test. The software loads the patterns on both the AWGs.

B Once the synchronization of both the AWGs is done, remove the marker channels from the
oscilloscope.

B Connect the Input Data0 and Data2 to the oscilloscope to calculate inter-pair skew. Click here (see
page 204) for information on how to make connections.

B Run the test to calculate inter-pair skew.

NOTE. Using a manual DDS test method is not recommended because the software performs the Cable
Inter-Pair Skew test automatically and effectively.
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Software CRU Technology

The HDMI specification mandates the Clock Recovery Unit (CRU) by using a Phase Locked Loop
(PLL) with first order transfer function characteristics, to test both the jitter and the eye diagram. A
PLL-based CRU implemented in hardware makes correlation of test results difficult due to differences in
vendor-specific implementations. Software PLL techniques can extract clock and timing data from a serial
data stream. The following method shows a practical and affordable way to satisfy the requirement:

PLL Characteristics

¢ Ol

kp

Divider
/N

(ris) = Ci'in

In )| (i('s) y Out

The diagram shows a simplified block diagram of generic phase-locked loop (PLL). A PLL consists of
the Phase Detector (PD), Low Pass Filter (LPF), Voltage Controlled Oscillator (VCO), and Frequency
Divider (FD).

The phase of the input signal is compared to the phase of FD output. The input of the FD is the output
of VCO, whose frequency is controlled by the LPF output. The LPF output is a filtered form of the PD
output. When the phase of FD output is leading compared to the input phase, the PD output changes to
decrease the VCO frequency. Thus, the FD output will lag. Due to the effect of this feedback mechanism,
the frequency of VCO is locked to N-times of the input frequency.
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The LPF restricts the quick variation of the incoming signal, so that high frequency changes in the input
phase are attenuated before they are transferred to consecutive functional blocks. Therefore, the VCO
output represents the average phase of input signal even if the input signal does not have the constant
phase rotation (frequency). Using this approach, the PLL circuitry recovers the clock information from
the modulated input signal.

The transfer function from the input phase to the output phase is represented by following equation:

Kp-Kv-H(s)
- ) -\\ . hlf)" f.\\ |lr!.'l:.,!‘.+

N
\

(ils)=

§-

where Kp and Kv are the sensitivity coefficients of PD and VCO respectively, and N is the division factor
of FD. H(s) is the transfer function of LPF in the frequency domain.

Assuming that N, Kp, and Kv are constant, the function G(s) can be simplified as follows:

K, H(s)

Crls)= -
s+ K,-H(s)

Note that G(s) becomes the first order low-pass filter only when H(s) is constant, namely, when H(s) is
non-dependent on the frequency. This means that H(s) is not a low-pass filter in this case. On the contrary,
it is well known that the PLL is not stable without a low-pass filter in place of H(s). Therefore, the first
order transfer function that is required by CRU for HDMI may not be realized by the PLL circuitry as
shown in the earlier PLL Functional Block diagram.

Conventional Method
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The diagram shows a simple PLL design for CRU, measuring both the clock jitter and eye diagram within
a digital oscilloscope. The input signal is first converted to digital information with an A/D converter. The
phase of the input signal is extracted by finding the rising (or falling) edges of the digitized signal. A digital
simulation of an actual hardware PLL circuit may be realized because the input and output signals exist as
just digital information. In this case, the voltage values at several points in the PLL circuit are expressed in
the time domain, and are repetitively calculated to derive their time variation. The time interval of the
calculation must be sufficiently small to retain the high precision of the simulation. Hence, it requires
significant digital processing capability to simulate actual PLL within a reasonable amount of time.

In this method, the phase transfer function of the PLL is determined by the characteristics of the simulated
components. As long as the simulation observes the laws of physics, the resultant transfer function

does not differ from that of the actual hardware PLL circuit. Given the time to process the data in the
simulation, using this method is not advisable. The first order transfer function to be realized by this
method may not be useful either.

Another method to simulate a PLL in software is to use its time domain transfer function from the input
phase error to output timing information. The impulse response is used as the time domain transfer
function. In this case, given the input signal X(t), the integral operation shown next gives the output
signal Y(t).

x

Y(t)= [X(1)-G@ —t)dr

-

T ==

where G(t) is the time domain representation of G(s) mentioned in the previous section. This is called a
convolution integral. In this case, the input signal is represented as discrete-time samples. The integration
shown earlier should also be performed in discrete fashion as follows:

vin) = E g(m)-x(n—m)= Yg{t 1n—m)-x(m)
RP=—0 R=—1

There are two disadvantages in the time domain convolution method. One is that it still requires a huge
number of multiplications and additions to calculate the values of all time points, as easily seen from
the form of the equation above. Another is that it is not always practical to express the time domain
transfer function as an explicit mathematical representation. In many cases, the human interpretation of
the transfer function is made in frequency domain. Some means of conversion is required to derive the
time domain response from the frequency domain characteristics. This requirement will complicate the
design of the user interface.

It is important to mention that the first order transfer function characteristics can be realized by this
convolution method, even though it has the difficulties described earlier. This method is inherently stable
as far as an appropriate impulse response is adopted, because it does not include a feedback loop.
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Proposed Method
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The PLL circuitry acts as a low-pass filter for incoming time information. In the frequency domain,
the filter function is simply realized by multiplying of the frequency response coefficients to the input
spectrum. The convolution integral in the time domain is equivalent to simple multiplication between
frequency-domain functions derived by the Fourier Transform. If the time information and the PLL
characteristics are transformed to frequency domain, the PLL processing becomes much easier than in
the time domain.

Gis)

L &

Y(s)=G(s)- X(8)

As seen in this equation, the calculation becomes one multiplication (though between complex numbers)
per sample point. Hence, the demand for digital processing performance is very low.

After the filter function is performed, the time information of the output signal may be derived with
inverse transformation. Using an FFT algorithm, the forward and inverse transformation can be executed
in relatively short time compared to simulation in time domain. Thus, the total time to calculate the
recovered clock can be significantly reduced.

Jitter Test

The jitter of the incoming clock signal is measured by statistically analyzing the time difference between
the incoming and recovered clocks. The timing information of both signals is already retained in digital
form, so the jitter calculation is simple and straightforward. Usually, the peak-to-peak jitter value and the
standard deviation ( RMS) jitter value are used for evaluating the signal quality.

Jpp = AT max— AT min

¥ (A7, - AT
N

Jo
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Appropriate sample points should be chosen to measure the jitter for specific cases such as the
clock-to-data jitter at the first bit. Such a requirement is addressed by specifying a rectangular area with
time range of [-T..+T] and voltage range of [-V..+V].

To obtain an accurate test, a large number of samples are required. As the earlier area restriction reduces
the number of measured samples, the capability to process more and more samples is desired. Using
the proposed method, it becomes realistic to gather a huge amount of statistical information for a more
precise test.

Eye Diagram

An eye diagram is the incoming data waveform repeatedly drawn with the recovered clock used as the time
reference. The recovered clock is represented as time information. It may be used to derive the position
where the input data waveform should be drawn. The resulting diagram will precisely indicate the true
marginal area with which the reliability of data transmission is determined.

The vertical coordinate to draw the incoming waveform is determined by using the data value itself.
Determine the horizontal coordinate (x) by the following equation:

Xeoord=Tn—Tref

where Tn is the time of incoming waveform, and Tref is the time of the reference signal (the recovered
clock signal).
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About HTML/MHT Reports

HTML/MHT Reports enhance the TDSHT3 Software capabilities by simplifying the process of creating
and maintaining results. It automates the process of compiling the test results and generating the reports.
The application generates an MHT file that can be opened in Internet Explorer.

Reports Formats

The generated reports (see page 392) are in .mht format and include the following configured set of
information:

m  Configuration: This section includes the following:
= Setup Configuration such as the oscilloscope information and application version.
- Device Configuration such as Device Details, Resolution, and Refresh Rate.
= Compliance Summary such as the total tests performed and Pass/Fail status.

B Test Summary: This section displays the Test Name, Lanes, Specification Range, Measurement
Value, and Results.

B Detailed Results: This section includes the following:

= Results such as Specification Range, Measurement Value, Tbit, Vswing, Margin, Record length,
Mask Hits, and Results.

= Waveform/Plot such as selected plots and/or oscilloscope waveforms.
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Sample Report

A sample report is as follows:

HDMI Compliance Test Software: Measurement Report

A Apr 01 131126 15T 2009
Cable Tests Report

+ Configuration

+ Setup Configuration
Oscilloscope Info DPOY0804 - 4.3.0 Build 95
TDSHT3v1-3 Version 5.0.0 Build 15

+ Device Configuration
Device Details HOMI Device
Clock Frequency(Mhz) 74253
Resolution
Refresh Rate

+ Compliance Summary

Total Tests (for all data lanes)
Tests Completed

Pass

Fail

SRS

b Test Summary

Index Test Hame Lanes Spec Range Meas Value | Result

1 5-3: Cahble Eye Diagram TP | CK -DO | TP1 Data Jiter < 0.3 Thit, 0.29°Thit
2 5-3: Cable Eye Diagram TPS | CK - DO | TPS Data Jiter = 0.35*Thit; 0 35*Thit
3 5-3: Cable Eve Disgram TPS | CK - D1 | TPS Data Jitter =< 0.38*Thit, 0.34*Thit
4 5-3: Cahble Eve Diagram TPS | CK - D2 | TPS Data Jiter =< 0.38°Thit, 034 Thit

+ Detailed Results

+ 5.3 : Cable Eye Diagram TP1: CK - DO

+ Results
Spec Range | Meas Value \ Thit | Vs | Margin | Record Length | Mask Hits \ Result \
| TP1 Data Jiter = 0.3*Thit, | 0.29°Thit | 1.3468ns | 789.12my | 0.01*Thit | 25000M | 0 | |

+ WaveformPlot

Cable TP1 Data Eye Diagram : CK - DO

875m
Results
Mask Test m
Mask Hits 0
< Vswing 793.60mY
<
@
> Thit 13468ns
S
Data Jitter 396ps
. Bl Mask
-875m _IFail

0.0 =+ Time(s) 2.69n

« Return to Test Summary
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+ 5.3 Cable Eye Diagram TP5 : CK - DD

+ Results
[ Spec Range [Meas value | Thit | Vs | Margin | Record Length | Mask Hits | Result |
| TP5 Data Jiter = 0.38*Thit, | 0.35'Thit | 1.3968ns | 793.60mY | 003 Tkt | 25.000M | 0 |

+ Waveform/Plot

Cable TP5 Data Eye Diagram : CK - DO
875m 3 ‘ ]
Results
Mask Test m
Mask Hits 0
< Vswing 793.60mY
;i’ Thit 1.3468ns
o
> Data Jitter 466ps
1
-875m e
= Time(s)

+ Return to Test Summary

+ 5-3: Cable Eye Diagram TP5 : CK - D1

+ Results
| Spec Range \ Meas Value \ Thit | Vs | Margin \ Record Length | Mask Hits | Result |
| TP5 Data Jiter < 0.38°Thit, | 0.34°Thit | 1.3468ns | 787.92mv | 004°Tkit | 25000M | i | |

+ Waveform/Plot

Cable TP5 Data Eye Diagram : CK - D1
875m S 3 :

Results

Mask Test m

Mask Hits 0

Vswing 787.92mV

Thit 1.3468ns

Data Jitter  461ps

« Return to Test Summany

+ 5.3 : Cable Eye Diagram TP5 : CK - D2

+ Results
[ Spet Range: [Measvalue | Tbit | Vs | Margin | Record Length | Mask Hits | Result |
| TPS Data Jiter = 0.38*Thit, | 0.34*Thit | 1.3968ns | 785.40mY | 0.04°Tkit | 25.000M | ] | |

+ Waveform/Plot

Cable TP5 Data Eye Diagram : CK - D2
875m : : :

Results

Mask Test m

Mask Hits 0

Vswing 788.40mY

Thit 1.3468ns

Data Jitter 452ps

-+ \oltage(V)

-875m

0.0 =+ Time(s)

+ Return to Test Summary

+ Return to top
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Default Settings

Parameter

Selection

Default Settings

Default setting

Select

Flow Controls

Select

Device Type Tab

Source (Differential Tests)

Source Test Eye Diagram
Sink Test Min/Max-Diff Swing Tolerance
(Differential)
Cable Test Eye Diagram
Source Configuration Clock Input Ch1
Data0 Input Ch2
Data1 Input Ch3
Data2 Input Chd
CRU Clock PLL
Others Ref Level Units Percentage
Sink Configuration DTG file path C:\TekApplications\TD-

SHT3v1-3\ComplianceTest-
Patterns\ PC\1920x1080i
50Hz 8 Bit Gray RGB PC
v3-3.dtg

Clock output from DTG A1
Data0 output from DTG B1
Data1 output from DTG B2
Data2 output from DTG C1
Signal Sources Signal Sources Tab DTG

AWG Unavailable
AFG Unavailable

Control Type GPIB
Board Type GPIBO
GPIB Address (Primary) 1
GPIB Address (Secondary) 0

View Waveform Clock/Data Waveforms

Result Summary View Jitter Plot Unavailable
View Eye Plot Unavailable
Data Lane Unavailable
Test Point Unavailable

Result Details View Jitter Plot Unavailable
View Eye Plot Unavailable
Result Statistics Unavailable
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Parameter

Selection

Default Settings

Default setting

Deskew

External

From Input Setup - Input - Ch1

From Input Setup - Hysteresis - 10%

From Input Setup - Ref Level - 50%

To Input Setup - Input - Ch2

To Input Setup - Hysteresis - 10%

To Input Setup - Ref Level - 50%

Slope - Rise

Slope - # of Slopes - 1

Internal

From Input Setup - Input - Ch1

To Input Setup - Input - Ch2

Slope - Rise
Report Configuration pane Device Details HDMI Device
Resolution 1920*1080i
Refresh Rate 60 Hz
Report File Disabled
Auto Increment Selected
Save As Disabled
Clear Report Enabled
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Error Codes

The following table lists the error codes, their descriptions, and the possible solutions:

Error code Error message Description Possible solution

101 Input is “Not Conn.” Both the selected sources are not Select valid channels (Ch1-Ch2,
connected. Ref1-Ref2) for at least clock/data

source/data source (differential
tests) or for input1/input2
(single-ended tests).
102 Conflict in the selection The sources that are selected Select different channel sources
of inputs. for the two inputs are the same. for input 1 and input 2 for
The inputs clock source and data single-ended tests and different
source for differential tests, input 1 channel sources for clock source
and input 2 for single-ended tests. and data source for differential
tests.

103 The combination of Ref The software supports both Ref Select both ref channels or both
and Live input signals is or both Live combinations of live channels for clock and data
not valid. channels. source.

104 Ref Wfm is not valid. The software cannot switch on ref Recall the required ref waveform
waveforms. Ref waveforms could from the appropriate file on the
be empty. oscilloscope.

105 Conflict in GPIB There is a conflict in the selection Ensure that no two GPIB

Selection. of GPIB address. One or more addresses are identical.
addresses are repeated.

106 Conflict in the selection There is a conflict in the selection Ensure that the combination of
of input types. of the inputs. One or more inputs the selected inputs are unique.

are repeated.

107 Four channel feature The four channel feature is not Reduce the number of channels
is supported only on supported in the oscilloscope. to two and proceed.

DPO70000, DSA70000,
and MSO70000 series
oscilloscopes with
bandwidths greater than
or equal to 4 GHz.

110 Unable to acquire The oscilloscope is not able to Ensure that the software
waveform. acquire the signal and trigger. configurations are proper. Check

the probes and test fixture
connections. If the test uses
serial trigger, ensure that the
CTL pattern is present on the
waveform.

1M1 Not enough acquisitions The software expects to acquire a Ensure that the software

to perform the test.

minimum number of acquisitions
that are configured.

configurations are proper. Check
the probes and test fixture
connections.
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Error code Error message Description Possible solution
13 Error in importing the The software could not import Check the probes and test fixture
Wim. the waveform from acquisition. connections. Run the test again.
This happens when there is no
valid waveform in the acquisition
memory.
114 Improper Wfm. Signal is not probed at the proper Refer to the connections diagram
test points. and probe the proper signal.
115 Ref Wfms have different The ref waveforms have different Use waveforms that are acquired
Record Lengths/Sample sample rates and/or record simultaneously for ref waveforms.
Rates. lengths.
121 Ref Levels entered are Unable to locate the edges on Enter the Ref Level voltage value
outside the range of the the waveform at the transition where the transition occurs on
Wfm. because the levels configured do the waveform. Enter 50 percent
not fall within the transition of the of the level of the peak-to-peak
waveform. transition level for mid-ref levels,
80 percent of the peak-to-peak
for high-ref levels, and 20 percent
of the peak-to-peak for low ref
levels.
122 ((Hysteresis Level/2) ((Hysteresis Level/2) + Ref Level) Set both the ref and (Hysteresis
+ Ref Level) cannot has to be within 100 percent for Level/2) to be less than 100
be greater than 100 edge finding. percent.
percent.
123 High Level is less than The configured high level value is Configure the high level to be
or equal to Low Level. less than the low level value. greater than the low level.
131 Error in calculating Thit. Not a valid clock waveform. Supply a valid clock waveform
and run the test again.
132 Clock input is required The Tbit value has to be calculated 1. Select and run a test that
to calculate Thit. before you run a test that uses uses clock source for Thit
only data source(s). value.
2. Click Connect, select clock
source, and then click
Re-calculate Tbit before you
run the test.
152 Select any test to Configure, Connect, View Select at least one test before you
continue. Waveform, and Run Test need at click either Configure, Connect,
least one test to be selected. View Waveform, or Run Test.
161 Unable to recover clock. Improper waveform or the Supply the proper waveform.
software components are missing. Reinstall the software.
171 Unable to find edges. The waveform may be noisy or Check the probes and test
the hysteresis level may be low. fixture connections. Increase the
hysteresis band level.
172 Not enough edges. Number of edges found on Decrease the horizontal scale to

the waveform is less than the
minimum number of edges that is
required for the test.

have more complete cycles of the
waveform. Adjust the hysteresis
level of the signal to find the edge
at the required level.
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Error code Error message Description Possible solution
173 Unable to calculate Could not find the mid of the Check the probes and test fixture
skew. waveform. connections.
174 CTL pattern not found. The CTL pattern (see page 250) Ensure that the appropriate
was not found on the waveform. pattern is present on the source
waveform. Change the polarity of
the waveform.
175 Option ST is not installed Option ST is not available on the Install Option ST.
on the oscilloscope. oscilloscope.
178 Unable to calculate Signal is not probed at the proper Follow the instructions in the
Vswing. test points. setup diagram and probe the
proper signal.
181 Check the DTG DTG connection has failed. This = Switch on the DTG and wait
connection. could happen if: for the DTG software to load.
®  The DTG is not switched on. ®  Check GPIB connections.
B There is a mismatch in the = Ensure that the primary and
GPIB-ENET configuration, secondary addresses of DTG
software GPIB configuration, in the remote control match
or DTG remote control the GPIB-ENET configuration
configuration. of the oscilloscope.
®m The GPIB cable is not B Ensure that the GPIB-ENET
connected properly. configuration on your
oscilloscope matches the
signal sources configuration
in the software.
182 File not found in the The configured file is not found in Ensure that the specified file in
DTG. the DTG. the software is present in the
DTG. Specify a file name that is
present in the DTG.
183 Invalid logical channel. The logical channel is invalid. Provide a proper logical channel.
184 Conflict in selection of The same physical channel (A1, Select different physical channels
outputs from the DTG. A2, B1, B2, C1, C2, D1, D2) (A1, A2, B1,B2, C1, C2,D1,D2)
is selected for any two logical for a given logical channel (Clock,
channels (Clock, Data0, Dataf, Data0, Data1, Data2).
Data2).
191 Check the AWG AWG connection has failed. This Switch on the AWG and wait for

connection.

could happen if:
= The AWG is not switched on.

®  There is a mismatch
in the GPIB-ENET
configuration, application
GPIB configuration, and AWG
remote control configuration.

B The GPIB cable is not
connected properly.

the AWG software to load. Check
GPIB connections. Ensure
that the primary address of
AWG in the Utility > Network
> Address matches with the
GPIB-ENET configuration of the
oscilloscope. Ensure that the
GPIB-ENET configuration on
your oscilloscope matches the
signal sources configuration in
the software.
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Error code Error message Description Possible solution
192 File not found in the File is not present in the AWG. Ensure that the required file is
AWG. present in the AWG.
193 Check the Signal Signal sources connection has For the DTG connection failure:
Sources connection. failed. It may be due to DTG or ] )
AWG connection failure. DTG = Switch on the DTG and wait
connection has failed. This could for the DTG software to load.
happen if: ®m  Check the GPIB connections.
m The DTG is not switched on. = Ensure that the primary
= There is a mismatch in the address of DTG in the
GPIB-ENET configuration, remote control mgtcheg the
software GPIB configuration, GPIB-ENET configuration of
and DTG remote control the oscilloscope.
configuration. = Ensure that the GPIB-ENET
= If the GPIB cable is not configuration on your
connected properly. oscilloscope matches the
. . . signal sources configuration
AWG connectpn has failed. This in the software.
could happen if: _ _

For AWG connection failure:

m  The AWG is not switched on. ) )

m  Switch on the AWG and wait

®  There is a mismatch in the for the AWG software to load.
GPIB-ENET configuration, )
software GPIB configuration, m  Check the GPIB connections.
andflAWG.remote control = Ensure that the primary
configuration. address of AWG in

= If the GPIB cable is not the Utility > Network >
connected properly. Address matches with the

GPIB-ENET configuration of

= Primary addresses of DTG the oscilloscope.
and AWG are same.

B Ensure that the GPIB-ENET
configuration on your
oscilloscope and signal
sources configuration in the
software match.

Select distinct primary addresses

for the DTG and AWG.

194 Jitter value is Signal is not probed at the proper Follow the instructions in the
unavailable. test points. setup diagram and probe the
proper signal.
196 Invalid DUT frequency. The frequency of the DUT Load the required pattern on the

configured in Configure > Setup >
DUT Freq (MHz) does not match
with the frequency of the signal
generated from the DTG.

DTG and check the frequency of
the signal. Ensure that the same
frequency has been configured in
the DUT Freq (MHz).
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Error code Error message Description Possible solution

201 Edges on the Wfm Deskew number of edges set by Ensure that the edges in the
are lesser than the the user to perform the deskew is waveform and the display
configured number of not available on the waveform. in the numeric input are the
edges. same. Adjust the horizontal

scale to increase the number
of transitions that is required to
adjust the deskew.

202 Calculated skew is The calculated skew value is The deskew will be done to the
greater than the greater than the oscilloscope maximum deskew value that is
oscilloscope skew deskew range. applicable to the oscilloscope.
range.

203 Cycle has less than Insufficient number of samples in Increase the sampling rate.

20 sample points. a complete cycle. The number of
data points in the identified cycle
is less than 20.

21 Select the test point(s) No test points are selected. Select any one or both of the test
to continue. points in cable configuration.

221 Mask cannot be moved Upper and lower masks have Change the Mask Movement
beyond this position. exceeded their boundary values. mode from Coarse to Fine. After

The mask co-ordinates are changing to Fine, you will be able

beyond the plottable area. to move a bit further. If you are
already in Fine mode, and this
message appears, you are in
the maximum/minimum possible
position.

222 Unable to calculate An error occurred while calculating The signal may be wrong (noise,

mask margins.

the mask margins.

invalid pattern). Connection

to the probe tip may be loose.
Recheck the connection and run
the test again.
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251 Check the AFG Connection to AFG has failed. Perform the following:
connection. This could happen if: ) )

®m  Switch on the AFG and wait
= The AFG is not switched on. for the AFG software to load.
E  There is a mismatch in the E  Check the GPIB connections.
GPIB-ENET configuration, )
software GPIB configuration, " Ensure that the primary
and AFG remote control address of AFG in the
configuration. remote control matches the
GPIB-ENET configuration of
B [f the GPIB cable is not the oscilloscope.
connected properly.
m  Ensure that the GPIB-ENET
B Primary addresses of the configuration on your
signal sources are same. oscilloscope matches the
signal sources configuration
in the software.
B Select distinct primary
addresses for the signal
Sources.

252 Four DTGM30 modules An error occurs when any of the Connect four DTGM30 modules
are required to run this four connected modules is not to the DTG and run the test.
measurement. DTGM30.

401 AWG pattern directory The required directory is not Reinstall the AWG pattern files.
not found. present in the AWG.

402 Unable to turn on the Invalid/missing external clock. Ensure that the correct external
AWG output due to clock is connected before turning
invalid external input ON the outputs.
clock. Connect the
external clock and
turn ON the outputs to
proceed.

412 Unable to calibrate. The Calibration has failed. This could Perform the following:
measured jitter value is happen if:
high. B Check the cable and test

®  The cable and test fixture fixture connections.
connections are not correct.
B Reinstall the base pattern.
E  Base pattern on which the
calibration is performed is not
correct.
413 Unable to calibrate. The Calibration has failed. This could Perform the following:

measured jitter value is
zero.

happen if:

B The cable and test fixture
connections are not correct.

B Base pattern on which the
calibration is performed is not
correct.

m  Check the cable and test
fixture connections.

B Reinstall the base pattern.
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Symbols and Numbers

3D Video
Configure, 319
Connect, 321
Connect sink device, 323
DTG output, 320
GPIB, 322
Input, 319
Report configuration, 324
Result details, 324
Result Summary, 323
Select, 319
Setup, 320
Signal sources for DDS
method, 321
Test Conn, 322
4-channel feature, 12
4kx2K Video
Input, 325
4Kx2K Video
Configure, 325
Connect, 327
Connect sink device, 329
DTG output, 326
GPIB, 328
Report configuration, 329
Result details, 329
Result Summary, 329
Select, 325
Setup, 325
Signal sources for DDS
method, 327
Test Conn, 328

A

Acceptance of All Valid Packets
Configure, 348
Connect, 350
Connect sink device, 352
DTG output, 349
GPIB, 351
Input, 348
Report configuration, 352

Result details, 353
Result Summary, 352
Select, 348
Setup, 348
Signal sources for DDS
method, 350
Test Conn, 351
Accessories, 7
Acquisition Alert Message, 24
Active cable eye diagram
Cable equalizer, 372
Configure, 369
Connect, 374
GPIB configuration, 374
Input, 369
Report configuration, 375
Result Details pane, 375
Result Statistics pane, 376
Rise time filter, 373
Select test, 368
Setup, 369
Signal sources, 374
Test, 368
Test Conn function, 374
Test GPIB, 374
Test points, 369
AFG, 10
Arbitrary Function Generator, 10
Arbitrary Waveform
Generator, 10
Audio Clock Regeneration
Configure, 291
Connect, 293
Connect sink device, 294
DTG output, 291
GPIB, 293
Input, 291
Report configuration, 295
Result details, 295
Result Summary, 294
Setup, 291
Signal sources for DDS
method, 293
Test Conn, 293
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Audio Formats
Configure, 302
Connect, 304
Connect sink device, 305
DTG output, 302
GPIB, 304
Report configuration, 306
Result details, 306
Result Summary, 305
Select, 302
Setup, 302
Signal sources for DDS
method, 304
Test Conn, 304
Audio Sample Packet Jitter
Configure, 297
Connect, 298
Connect sink device, 299
DTG output, 297
GPIB, 299
Input, 297
Report configuration, 300
Result details, 300
Result Summary, 300
Select, 296
Setup, 297
Signal sources for DDS
method, 298
Test Conn, 299
Automation Explorer, 29
AWG, 10

C

Cable, 22
Differential tests, 52
Eye Diagram, 52
Differential Tests, 1
Cable Eye Diagram (Passive and
Active)
Cable equalizer, 372
Configure, 369
Connect, 374
DDS method, 371
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DTG method, 370
GPIB configuration, 374
Input, 369
Report configuration, 375
Result Details pane, 375
Result Statistics pane, 376
Rise time filter, 373
Select test, 368
Setup, 369
Signal sources, 374
Test Conn function, 374
Test GPIB, 374
Test points
DDS method, 369
DDS method with
Type-E, 369
DTG method, 369
Test the GPIB
connection, 374

Cable Inter-Pair Skew

Configure, 380
Connect, 381
Horiz/Acq, 381
Input, 381
Reference levels, 381
Report configuration, 383
Result, 382

Result details, 383
Select, 379

Setup, 380

Signal, 380

Thbit, 381

Character Synchronization

Configure, 336

Connect, 338

Connect sink device, 340
GPIB, 339

Input, 337

Report configuration, 340
Result details, 341
Result Summary, 340

Connect, 239

CRU, 239
Horiz/acq, 239
Input, 239
Reference levels, 239
Report configuration, 244
Result, 240

Result details, 244
Result statistics, 244
Result summary, 243
Select, 238

Configure, 22

Cable, 59

DTG pattern list, 46
Sink, 54

Source, 53

Connect

Cable
Eye Diagram, 188
Eye Diagram,
4-channel, 195

Eye Diagram, 4-channel

with AFG jitter
insertion, 192
Sink

All Valid Packets for DDS

method, 168
Cable Eye Diagram for
DDS method, 200
Cable Eye Diagram
for DDS method,
Type-E, 201

Cable Inter-Pair Skew for

DDS method, 201
Character
Synchronization for
DDS method, 162
Deep Color for DDS
method, 134
Intra-Pair Skew, 174

Intra-Pair Skew for DDS

Jitter Tolerance for DDS
method, Type-E, 132

Jitter Tolerance for DTG
method, 119

Min/Max differential
swing for DDS
method, 115

Min/Max-Diff Swing
Tolerance, 109

Pixel Encoding
Requirements for
DDS method, 165

Video Format Timing for
DDS method, 171

Sink Intra-Pair Skew

Skew on all channels, 186
To measure Tbit, 180

Source, 61

Clock Jitter, 77

Differential Tests Select
All, 87

Differential Tests Select
All, 4-channel, 89

Duty Cycle, 67

Eye Diagram, 64

Eye Diagram,
4-channel, 66

Fall Time, 73

Fall Time, 4-channel, 76

Inter-Pair Skew, 80

Inter-Pair Skew,
4-channel, 85

Intra-Pair Skew, 91

Intra-Pair Skew,
4-channel, 95

Low Amplitude +, 97

Low Amplitude -, 103

Low Amplitude +,
4-channel, 102

Low Amplitude -,
4-channel, 108

Select, 336 method, 180 Rise Time, 70
Setup, 337 Jitter Tolerance for DDS Rise Time, 4-channel, 72
Signal sources for DDS method, 129 Connectivity, 9
method, 338 Jitter Tolerance for DDS CRU, 395
Test Conn, 339 method to calibrate CTL patterns, 250
Clock Jitter the jitter values, 133 10-bit, 250
Configure, 239 20-bit, 250
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D

Data Timing Generator, 10
Deep Color
Configure, 285
Connect, 286
Connect sink device for DDS
method, 288
GPIB, 287
Input, 286
Report configuration, 289
Result details, 289
Result Summary, 288
Select, 285
Setup, 286
Signal sources for DDS
method, 287
Test Conn, 287
Deskew, 45
Differential Tests Select All
Configure, 251
Connect, 253
CRU, 253
Horiz/acq, 252
Input, 252
Reference levels, 253
Report configuration, 254
Result details, 254
Result statistics, 254
Results, 253
Select, 251
View waveform, 253
Digital Oscilloscopes
Types, 10
Direct Synthesis
Kit, 9
DTG, 10
Duty Cycle, 41
Configure, 226
Connect, 226
Horiz/acq, 226
Input, 226
Report configuration, 227
Result details, 228
Result summary, 227
Select, 225
Tbit, 226
View waveform, 227

DVI Interoperability
Configure, 313
Connect, 315
Connect sink device, 317
DTG output, 314
GPIB, 316
Input, 313
Report configuration, 318
Result details, 318
Result Summary, 317
Select, 313
Setup, 314
Signal sources for DDS

method, 315

Test Conn, 316

E

E-Net Switch, 9
Error codes, 397
Configure, 397
Deskew, 397
DTG, 397
GPIB, 397
Hysteresis, 397
Mask Movement, 397
Option ST, 397
Signal Sources, 397
Tbit, 397
View Waveform, 397
Error Message, 397
Ethernet, 34
GPIB-ENET/100, 34
Execution pane, 26
Existing Tbit, 103
Exit, 16
Extended Colors and Contents
Configure, 331
Connect, 333
Connect sink device, 334
DTG output, 331
GPIB, 333
Input, 332
Report configuration, 335
Result details, 335
Result Summary, 334
Select, 330
Setup, 331
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Signal sources for DDS
method, 333
Test Conn, 333
External, 45
Eye Diagram, 52

F

Fail, 335

Fall time
Result details, 236

Fall Time, 41
Configure, 234
Connect, 235
Horiz/acq, 234
Input, 234
Reference level, 235
Report configuration, 236
Result, 235
Result statistics, 236
Select, 234
Thbit, 235
View waveform, 235

Features, 2

Field, 19

File Names, 17

Find, 232

Fine button, 28

G

General Purpose Knob, 28
GPIB, 40

H
HDMI, 353
Help, 23

High Definition Multimedia

Interface, 1
HTML/MHT Reports, 391
Hysteresis, 245

I

Input, 385

Install, 29
Measurement, 29

Install NI1-488.2, 29
Windows, 29
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Instruments, 29
Scan, 29
Inter-Pair Skew, 41
Differential Tests, 41
Interfaces, 34
GPIB, 29
Interfaces list, 34
Internal, 45
Intra-Pair Skew, 41
Invalid Signal, 11

J

Jitter calibration, 273
Jitter Tolerance, 29

AWG output, 277

Configure, 274

Connect, 277

Connect sink device for DDS
method, 280

Connect sink device for DTG
method, 280

DDS method, 276

DTG method, 275

DTG output, 276

GPIB, 279

Input, 274

Input for DDS method, 275

Input for DTG method, 274

Report configuration, 282

Result details, 282

Result for DDS method, 281

Result for DTG method, 281

Select, 273

Setup, 275

Signal sources for DDS
method, 278

Signal sources for DTG
method, 278

Test Conn, 279

L

Low Amplitude, 41

Low Amplitude +
Clock Resolution, 260
Configure, 259
Connect, 260
Horiz/acq, 260

406

Input, 260
Report configuration, 261
Result, 261
Result details, 261
Select, 259
Thit, 260
View waveform, 261
Voltage, 260

Low Amplitude -
Clock Resolution, 263
Configure, 263
Connect, 264
Horiz/acq, 263
Input, 263
Result details, 265
Results, 264
Select, 262
Thbit, 264
View waveform, 264
Voltage, 263

Low Pass Filter, 385

MATLAB Runtime, 11

Max, 51

Mean, 51

Meas Value, 50

Menu bar, 19

Min, 51

Min/Max-Diff Swing
Tolerance, 395
Configure, 266
Connect, 268
DDS method, 266
DTG method, 266
Report configuration, 270
Result, 270
Result details, 270
Select, 265
Signal sources, 269
Test Conn, 265

N

National Instruments, 34
NI-488.2, 29

NI-VISA, 29
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One Bit Audio
Configure, 307
Connect, 309
Connect sink device, 311
DTG output, 308
GPIB, 310
Input, 307
Report configuration, 312
Result details, 312
Result Summary, 311
Select, 307
Setup, 308
Signal sources for DDS
method, 309
Test Conn, 310
Ordering fixtures, 8
Oscilloscopes, 7
Over/Undershoot V-H, 41
Over/Undershoot V-L, 41

P

Pass, 347

Passive cable eye diagram
Cable equalizer, 372
Configure, 369
Connect, 374
GPIB configuration, 374
Input, 369
Report configuration, 375
Result Details pane, 375
Result Statistics pane, 376
Rise time filter, 373
Select test, 368
Setup, 369
Signal sources, 374
Test, 368
Test Conn function, 374
Test GPIB, 374
Test points, 369

Phase Detector, 385

Phase Locked Loop, 385

Pinging, 34

Pixel Encoding Requirements
Configure, 342
Connect, 344
Connect sink device, 346



DTG output, 343
GPIB, 345
Input, 342
Report configuration, 346
Result details, 347
Result Summary, 346
Select, 342
Setup, 342
Signal sources for DDS
method, 344
Test Conn, 345
Pk-Pk, 51
Plug, 34
Population, 50
Position Eye Mask, 24
Preferences, 21
Primary Address, 29
Probe Control, 24
Probes, 7
Properties, 34
Pulse Width, 24

Q

Query, 40

Query Form, 40

Quit, 16
Software, 16

R

Re-calculate, 41
Recall, 21
Recommended Accessories, 7
Recommended Test
Equipment, 10
Ref Level Units, 395
Remarks/Comments, 50
Remote GPIB Commands, 40
Report Configuration, 48
Auto Increment, 49
Clear Report, 49
Device Details, 49
Refresh Rate, 49
Report File, 49
Resolution, 49
Save As, 49
Report Generator, 23
Report Viewer, 26

Reports
formats, 391
Requirements, 11
Restore Application, 12
Result Details, 50
Result Statistics, 50
View Eye Plot, 50
View litter Plot, 50
Result pane, 48
Result Statistics, 395
Result Summary, 395
Data Lane, 48
Result Details, 48
View Eye Plot, 48
View litter Plot, 48
Results menu, 22
Return, 40
Rise Time, 41
Configure, 230
Connect, 231
Horiz/acq, 230
Input, 230
Reference levels, 230
Report configuration, 231
Result, 231
Result details, 231
Result statistics, 232
Select, 229
Thbit, 230
View waveform, 231
Rise/Fall Time, 24

S

Sample report, 392
Save/Recall, 40
Scroll bar, 19
Secondary Address, 29
Select
Cable, 52
Sink, 52
Source, 25
Select Pulse Width, 24
Selection pane, 25
Configure, 25
Connect, 25
View waveform, 25
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Shortcut Keys

set probe control to
internal, 18

Signal Sources, 29
Sink, 22

Differential tests, 52
Jitter Tolerance, 52
Min/Max-Diff Swing

Tolerance, 52

Differential Tests, 1

Min/Max-Diff Swing
Tolerance, 265

Single-Ended tests, 52
Intra-Pair Skew, 52

Single-Ended Tests, 1

Sink Configuration, 395
Sink Intra-Pair Skew

Configure, 361

Connect, 363

DDS method, 362

DTG method, 362
GPIB, 360

Input, 361

Report configuration, 365
Result, 364

Result details, 365
Select, 361

Signal sources, 364
Skew Configuration, 362
Tbit, 361

Software CRU Technology, 385
Software Folders, 17
Source, 22

Differential tests, 51
Clock Jitter, 51
Duty Cycle, 51
Eye Diagram, 51
Fall Time, 51
Inter-Pair Skew, 51
Rise Time, 51

Differential Tests, 1

Duty Cycle, 225

Eye Diagram, 218

Single-Ended tests, 51
Intra-Pair Skew, 51
Low Amplitude—, 51
Low Amplitude+, 51

Single-Ended Tests, 1
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Source Configuration, 395
Source DUT, 228
Source Eye Diagram
Configure, 219
Connect, 220
CRU, 220
Horiz/acq, 219
Hysteresis, 218
Input, 219
Rec Length, 218
Record Length, 218
Report configuration, 223
Result, 221
Result details, 223
Result statistics, 224
Result summary, 223
Select, 219
View waveform, 220
Source Inter-Pair Skew
Configure, 246
Connect, 248
Input, 247
Reference levels, 247
Report configuration, 249
Result, 248
Result details, 249
Select, 246
Tbit, 247
View waveform, 248
Source Intra-Pair Skew
Configure, 256
Connect, 257
Horiz/acq, 256
Input, 256
Report configuration, 258
Result, 257
Result details, 258
Select, 255
Tbit, 257
View waveform, 257
Source Test, 395

T

Tbit, 300
Calculate, 366
Duty Cycle, 41
TekVISA, 11
Test
3D Video, 319
4Kx2K Video, 325
All Valid Packets, 348
Audio Clock
Regeneration, 290
Audio Formats, 301
Audio Sample Packet
Jitter, 296
Cable Eye Diagram (Passive
and Active), 368
Cable Inter-Pair Skew, 379
Character Synchroniza-
tion, 336
Clock Jitter, 238
Deep Color, 285
Differential Tests Select
All, 251
Duty Cycle, 225
DVI Interoperability, 313
Extended Colors and
Contents, 330
Fall Time, 233
Jitter Tolerance, 273
Low Amplitude +, 259
Low Amplitude -, 262
Min/Max-Diff Swing
Tolerance, 265
One Bit Audio, 307
Pixel Encoding

4Kx2K Video, 330

All Valid Packets, 353

Audio Clock
Regeneration, 295

Audio Formats, 306

Audio Sample Packet
Jitter, 300

Cable Eye Diagram (Passive
and Active), 377

Character Synchroniza-
tion, 341

Clock litter, 245

Deep Color, 289

Duty Cycle, 228

DVI Interoperability, 318

Extended Colors and
Contents, 335

Fall Time, 237

Jitter Tolerance, 283

Jitter Tolerance for DDS
method, 283

Min/Max-Diff Swing
Tolerance, 271

One Bit Audio, 312

Pixel Encoding
Requirements, 347

Rise Time, 232

Sink Intra-Pair Skew, 366

Source Eye Diagram, 224

Source Inter-Pair Skew, 249

Source Intra-Pair Skew, 258

Video Format Timing, 359

Test Name, 50
Tests menu, 22

Requirements, 342
Rise Time, 229
Sink Intra-Pair Skew, 360
Source Eye Diagram, 218
Source Inter-Pair Skew, 245
Source Intra-Pair Skew, 255

U

USB, 9
Utilities menu, 23

vV

Spec Range, 50

Status bar, 26

Std Dev, 51

Supported Oscilloscopes, 7
Supported Probes, 7
Supported Test Fixtures, 7

Video Format Timing
Configure, 354
Connect, 356
Connect sink device, 358
DTG output, 355
GPIB, 357
Input, 354

Video Format Timing, 354
Test Conn, 360
Test Equipment
Recommendations, 10
Test fixtures, 7
Test Methods
3D Video, 324
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Report configuration, 359
Result details, 359
Result Summary, 359
Select, 354
Setup, 354
Signal sources for DDS
method, 356
Test Conn, 357
View Eye Plot, 395
View lJitter Plot, 395
View waveform, 22
3D Video, 217
4Kx2K Video, 217
All Valid Packets, 218
Audio Clock
Regeneration, 216

Audio Formats, 216

Audio Sample Packet
Jitter, 216

Character Synchroniza-
tion, 217

Clock litter, 210

Deep Color, 216

Differential Tests Select
All, 212

Duty Cycle, 207

DVI Interoperability, 217

Extended Colors and
Contents, 217

Eye Diagram (Cable), 218

Eye Diagram (Source), 206

Fall Time, 209
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Inter-Pair Skew, 211

Inter-Pair Skew (Cable), 218

Intra-Pair Skew (Sink), 218

Intra-Pair Skew (Source), 213

Jitter Tolerance, 216

Low Amplitude +, 214

Low Amplitude -, 215

Min/Max-Diff Swing
Tolerance, 215

One Bit Audio, 216

Pixel Encoding
Requirements, 217

Rise Time, 208

Video Format Timing, 218

View Waveform, 395
Virtual Keyboard, 26
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