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Warranty

Tektronix warrants that this product will be free from defects in materials and workmanship for a period of one (1) year from the date of
shipment. If any such product proves defective during this warranty period, Tektronix, at its option, either will repair the defective
product without charge for parts and labor, or will provide a replacement in exchange for the defective product. Parts, modules and
replacement products used by Tektronix for warranty work may be new or reconditioned to like new performance. All replaced

parts, modules and products become the property of Tektronix.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration of the warranty period
and make suitable arrangements for the performance of service. Customer shall be responsible for packaging and shipping the
defective product to the service center designated by Tektronix, with shipping charges prepaid. Tektronix shall pay for the return of the
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This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate maintenance and
care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resulting from attempts by personnel
other than Tektronix representatives to install, repair or service the product; b) to repair damage resulting from improper use or
connection to incompatible equipment; ¢) to repair any damage or malfunction caused by the use of non-Tektronix supplies; or

d) to service a product that has been modified or integrated with other products when the effect of such modification or integration
increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN LIEU OF ANY OTHER WARRANTIES,
EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS
IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY. TEKTRONIX
AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES
IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH
DAMAGES.
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General Safety Summary

General Safety Summary

Review the following safety precautions to avoid injury and prevent damage to this product or any products connected to it.
To avoid potential hazards, use this product only as specified.
Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of a larger system. Read the safety sections of the other
component manuals for warnings and cautions related to operating the system.

To Avoid Fire or Personal Injury
Use proper power cord. Use only the power cord specified for this product and certified for the country of use.

Use proper voltage setting. Before applying power, ensure that the line selector is in the proper position for the
source being used.

Connect and disconnect properly. Do not connect or disconnect probes or test leads while they are connected
to a voltage source.

Ground the product. This product is indirectly grounded through the grounding conductor of the mainframe power cord.
To avoid electric shock, the grounding conductor must be connected to earth ground. Before making connections to the input
or output terminals of the product, ensure that the product is properly grounded.

Observe all terminal ratings. To avoid fire or shock hazard, observe all ratings and markings on the product. Consult the
product manual for further ratings information before making connections to the product.

The inputs are not rated for connection to mains or Category Il IlI, or IV circuits.
Do not apply a potential to any terminal, including the common terminal, that exceeds the maximum rating of that terminal.

Power disconnect. The power cord disconnects the product from the power source. Do not block the power cord; it
must remain accessible to the user at all times.

Do not operate without covers. Do not operate this product with covers or panels removed.

Do not operate with suspected failures. If you suspect that there is damage to this product, have it inspected by
qualified service personnel.

Avoid exposed circuitry. Do not touch exposed connections and components when power is present.
Use proper AC adapter. Use only the AC adapter specified for this product.

Do not operate in wet/damp conditions.

Do not operate in an explosive atmosphere.

Keep product surfaces clean and dry.

TekExpress HEAC Quick Start User Manual i



General Safety Summary

Terms in This Manual

These terms may appear in this manual:

c WARNING. Warning statements identify conditions or practices that could result in injury or loss of life.

c CAUTION. Caution statements identify conditions or practices that could result in damage to this product or other property.

Symbols and Terms on the Product

These terms may appear on the product:

= DANGER indicates an injury hazard immediately accessible as you read the marking.

= WARNING indicates an injury hazard not immediately accessible as you read the marking.
= CAUTION indicates a hazard to property including the product.

The following symbol(s) may appear on the product:

A & + +»+ O | b

CAUTION Protective GroundEarth Terminal . Mains Disconnected ~ Mains Connected
Refer to Manual (Earth) Terminal Chassis Ground OFF (Power) ON (Power) Standby

iv TekExpress HEAC Quick Start User Manual



Compliance Information

Compliance Information

This section lists the environmental standards with which the instrument complies.

Environmental Considerations

This section provides information about the environmental impact of the product.

Product End-of-Life Handling

Observe the following guidelines when recycling an instrument or component:

Equipment Recycling. Production of this equipment required the extraction and use of natural resources. The
equipment may contain substances that could be harmful to the environment or human health if improperly handled at the
product’s end of life. In order to avoid release of such substances into the environment and to reduce the use of natural
resources, we encourage you to recycle this product in an appropriate system that will ensure that most of the materials are
reused or recycled appropriately.

This symbol indicates that this product complies with the applicable European Union requirements according
to Directives 2002/96/EC and 2006/66/EC on waste electrical and electronic equipment (WEEE) and
batteries. For information about recycling options, check the Support/Service section of the Tektronix Web
site (www.tektronix.com).

Restriction of Hazardous Substances

This product has been classified as Monitoring and Control equipment, and is outside the scope of the 2002/95/EC RoHS
Directive.
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Preface

Preface

TekExpress is the Tektronix Compliance Test Automation Framework, developed to support current and future test
automation needs of customers. Developed using National Instruments’ TestStand, TekExpress leverages on the capabilities
of the Microsoft .NET framework. TekExpress HEAC provides a test and compliance solution that address the needs

of the of HDMI 1.4 and CTS 1.4 standards.

Key Features

The application provides the following features:

m Reliable testing
= Conformance to HDMI 1.4 (HEAC) standards and test specifications CTS 1.4 ensures reliable results
= Accurate Transmitter (Tx) and Receiver (Rx) testing and violation testing ensures reliable tests
= Sophisticated measurement techniques eliminate errors in jitter measurements
= Closed loop measurements eliminate non-linearities of test setup enables precise testing
= Significantly reduced test times for Sink and Audio tests
= Optimal setups ensure accurate results

®  Fast testing
= Remote control of signal sources automates Source and Sink tests and reduces test times
= One-button selection of multiple tests ensures faster testing
= Automatic mask fit, measurements, and Pass/Fail notification delivers quick results
= Test margins and statistical information aid analysis to help find answers quickly
= One-button CSV-format summary and MHT report saves time

B Complete testing
= Wide range of tests for Source and Sink devices enables complete validation

= Complete compliance solution with a test fixture and signal sources

Vi TekExpress HEAC Quick Start User Manual



Preface

Documentation

This manual describes the basic installation and operation of the TekExpress application. For more detailed information, see
the online help. The following information is available for this product:

Table i: Related documentation

TekExpress HEAC Online Help, English 076-0191-xx g
TekExpress HEAC User Manual, English (PDF) 077-0388-xx —
TekExpress HEAC Quick Start User Manual, 077-0389-xx 2

EngllSh (PDF) [{Documents folder)

R

Software Upgrades
Periodic software upgrades may become available. To check for upgrades:
B Go to the Tektronix Web site (www.tektronix.com/software).

= Enter the product name (TekExpress HEAC).
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Install the Software

Install the Software

The TekExpress application must be installed on a computer or on a Tektronix oscilloscope.

Before Installation

Read the Readme . txt file provided with the product software.

Prerequisites

The product software installer automatically installs all the necessary software and components needed to run the
TekExpress HEAC solution. The following are the prerequisites:

Microsoft .NET Framework

National Instruments TestStand Runtime Engine
OpenChoice TekVISA

DK2 DESKey Driver

TekExpress Framework

Installation

1.
2.
3.

Close all applications.
Download HEACWebinstaller_<version>.EXE.

Double-click the executable to extract the files. After extraction, the HEAC installer launches and the software is installed
inC:\Program Files\Tektronix\TekeExpress\TekExpress HEAC.

Download the executables: HEAC_AudioRX_Patterns_AWG5K.EXE and HEAC_AudioRX_Pat-
terns_AWG7K.EXE.

Double-click the executables to extract the files. The audio patterns are extracted to C: \HEAC Patterns.

TekExpress HEAC Quick Start User Manual 1



Install the Software

Required Test Equipment

Each test suite requires specific equipment setups. Click Show Schematic within the select pane to see how to connect the
device under test and test equipment to your oscilloscope.

The following Tektronix test fixtures are required, depending on the tests that you will be running:
m  TF-HEAC-TPA-KIT consisting of:
= TF-HEAC-TPA-MAIN
= TF-HEAC-TPA-AP
= TF-HEAC-TPA-CP
= TF-HEAC-TDR-AR (2 numbers)
= TF-HEAC-TDR-CR (2 numbers)
= TF-HDMI-TPA-CE (EDID board) consisting of:
= EDID fixture PCBA
= EEPROM with HDMI 1.4 software
= Ribbon cable
m  TF-HDMID-TPA-KIT (required for HEAC testing of Type D devices) consisting of:
= Plug assembly
= Receptacle cable assembly (2 numbers)
The following arbitrary waveform generators are required for running common mode receiver tests:
m  Tektronix AWG5000 Series or AWG5000B Series
®  Tektronix AWG7000 Series or AWG7000B Series

Start the Software

To start the software, do one of the following:
B From the Start menu, select Start > Programs > Tektronix > TekExpress > TekExpress HEAC.

i

o=

= Double-click V/" on the desktop.

Close the Software
To close the software, do one of the following:

m  Select File > Exit.

= Click .

2 TekExpress HEAC Quick Start User Manual



Use the TekExpress Software

Use the TekExpress Software

Process Flow

Follow steps 1 through 11 to select and run a test to check for compliance. Details for each of these actions are given on
the following pages.

1. Set up the switches on the HEAC-TPA-MAIN fixture.
Set up the jumpers on the HEAC-TPA-MAIN fixture.
Select a device.

Select the test suite and choose the version.

Select the test.

Configure the test parameters.

View and select connected instruments.

Run the test.

© © N oo a B~ W b

View the progress of acquisition.
10. View the progress of analysis.

11. View and print the generated report.

TekExpress HEAC Quick Start User Manual 3



Use the TekExpress Software

Set Up the Switches on the HEAC-TPA-MAIN Fixture

The following diagram shows the fixture configuration switches on the HEAC-TPA-MAIN fixture.

JI(HEACH) | SINK Test | SOURCE Test | EE J3(HEACH)
JP1
[ ] - St - JP2 [ ]
TP1|C HEAC+ JP1/JP3[JP2/JP4
:Eﬁg_* o
TP2|2 | GND | | SINKTest [ SOURCE Test | 55 8# 82
+
[ ] 2| 0 | JP3 ]
J2(HEAC) [ J5-J7 1 J5-06] J6-J7 | [0o]JP4 HEAC)
JG(HEAC-TPA-XP)
2 (=7 J5(EDID)
o o J7(CDCICEC Cont)
0 [J5-J7 LPD Lo |J5-J7 LPD Hi] g
0 S5 | [C— g
o > o
[SINK Test [ SOURCE Test |
| SINKTest|SOURCE Test | s3] —— [5o] S
§7 >~
- [ SOURGE Test & J8+5V[ELSE |
S4 5" 2] &
o TP4 GND
The following table shows the settings to configure on the HEAC-TPA-MAIN fixture.
Table 1: HEAC-TPA-MAIN switch setup
+5V
Test ID Description DUT from S1 S2 S3 S4 S7
5-1 Differential Mode Source J6, J8 Right Right Right Left Right
Operating DC Sink J8 Left Left Left Right Left
5-210 5-5 Differential Mode Source J6 Right Right Right Right Right
Transmitter Sink J8 Left Left Left Right Left
5-6 to 5-10 Common Mode Sink J8 Left Left Left Right Left
Transmitter
5-11t0 5-15 Single Mode Sink J8 Left Left Left Right Left
Transmitter
5-16 Differential Mode Source J6 Right Right Right Right Right
Receiver Sink J8 Left Left Left Right Left
5-17 Common Mode Source J6 Right Right Right Right Right
Receiver
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Use the TekExpress Software

Table 1: HEAC-TPA-MAIN switch setup (cont.)

+5V
Test ID Description DUT from S1 S2 S3 S4 S7
5-18 Single Mode Source J6, J8 Right Right Right Left Right
Receiver
5-19 Common Mode Source J6, J8 Right Right Right Left Right
Operating DC
5-20 Single Mode Source J6, J8 Right Right Right Left Right

Operating DC

Set Up the Jumpers on the HEAC-TPA-MAIN Fixture

The following table shows the jumper settings to configure on the HEAC-TPA-MAIN fixture.
Table 2: HEAC-TPA-MAIN jumper setup

Signal Source

Termi- output

Test ID Description nation impedance JP1 JP2 JP3 JP4

5-1t05-5 Differential Mode 50 Q - ON OFF ON OFF
Transmitter

5-6 to 5-10 Common Mode 50 Q - ON OFF ON OFF
Transmitter

5-11 to 5-15 Single Mode 55Q - OFF OFF OFF OFF
Transmitter

5-16 Differential Mode - 110 Q OFF OFF OFF OFF
Receiver 100 Q ON OFF ON OFF

90 Q ON ON ON ON

5-17 to 5-19 Common Mode - 50 Q ON OFF ON OFF
Receiver

5-18 to 5-20 Single Mode - 55Q OFF OFF OFF OFF
Receiver

TekExpress HEAC Quick Start User Manual 5



Use the TekExpress Software

Select a Device, Test Suite, and Test

> o b

Click the Select tab.
Select a Device type.
Select the Test Suite.

Choose the version of the selected test
suite from the Version drop-down list.

Select the test to run. You can select
multiple tests from the list.

Click Select All to select all the tests in
the list.

Click Deselect All to disable the tests.

Click Show Schematic to see the
schematic diagram of the test setup.

Configure the Test Parameters

1.

Click the test name to configure.

Click Configure.

If multiple instruments are connected,
choose the correct instrument from the
drop-down list in the parameter-value list.

Verify schematic-related parameters
such as DUT HEAC Signal connected to
Real Time Scope at and others. You can
also change other parameters such as
Minimum signal threshold.

The Compliance Mode is selected by
default. You can generally use the
default settings in Compliance Mode.

B TekExpress HEAC Automated Solution (Untitled)™

He Vew Toos Hep

Select | Acquie | Analjze | Report

putip [puTos
Select Device. , Select Test Suite

)2 HEAC-Transmitter
© HEAC-Receiver

gDillmliﬂ—h c15 14
© CommonMode-Tx
© SingleMode-Tx

Test Description
This test confirms that the Operating DC Voltage in
Differential Mode on the HEAC +/- lines of the

HEAC-T ransmitter : Differential-Tx CTS 1.4

ls-gq TestName

Source/Sink DUT device are within the specified
limits. refer 5.1 section of CTS for more details.

3

(il 51 Opeating DC Vokage
0 [524iter e

53 Rise Fa Time
M |54 HighLow-Center Level
B [55Cycle Time
o

Template

TekExpress launched successfuly.

Tektronix*
0389036

Test Description
HEAC Transmitter : Differential-Tx CTS 1.4
This test confirms that the Operating DC Voltage in
Sl TeiNes) Diferental Wods on the HEAL +7- nes of the

IRERR s oo votoe
5.2 Jitter MAX.

ource: levice are within the specifi
limits. refer 5.1 section of CTS for more details.

5.3 Fise Fal Time.

5.4 High Low-Center Level

55 Cycle Time

[miS)S)s]sS]

Templste Test (nomative)

iz 2)

¥ Configuration Panel

0389-037

£

Configuration for HEAC-Transmitter - Differential-Tx CTS 1.4

L
Real Time Scope

b7
Q

Ak
PP0O7254 ( TCPIP::192.158.97.134::INSTR )

Minimum signal threshold (mv)

DUT HEAC Signal connected to Real Time Scope at CHI [ \.
30

Acquire | Analyze | Limits | Comments

Configuration for 5.1 Operating DC Voltage

&

Acquire Type Parameter Value 4
Vettical S cale (mv-Div] 200
Vettical Postion 0
Vertical Offset (V) Auto
DC Voltage HEAC + ine
Horizontal Scale [uSec) 10
Horizontal Posiion (%) 50
Record Length 2500000
Vertical S cale (mV-Div) ) &
) Compliance Mode Dofoult Settings
© User Defined Mode vy o  Cancel
0389-129
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6. Click the Acquire tab to view parameters
related to acquisition.

7. Click the Analyze tab to view the test
analysis parameters.

8. Click the Limits tab to view the
measurement limits.

See the online help for various test limit
comparisons.

9. Click the Comments tab to enter
test-specific comments.

10. Click Apply.

11. Click Close.

NOTE. Use the File menu to save the
session.

TekExpress HEAC Quick Start User Manual

Use the TekExpress Software

®

Configuration for 5.1 Operating DC Voltage

Acquite | Analyze  Limits = Comments

Acquite Type Parameter Value A
Vettical Scale (mV-Div) 200
Vettical Position 0
DCVotage HEAC + Vettical Offset V) Auto
N
olage ne Horizortal Scale (uSec) 10
Horizortal Pasiton () 50
Record Length 2500000
Vettical Scale (mV-Div) 20 &
© Conmpliance Mode Default Settings
O User Defined Mode Restore Save &
0389130
Configuration for 5.1 Operating DC Voltage
Acquite  Analyze | Limits = Comments
Parameter Value
Edge Trigger Level V) 4
Edge Trigger Slope Posiive
© Compliance Mode Default Settings
© User Defined Mode Rest Apply o
0389-040
Configuration for 5.1 Operating DC Voltage
Acquite | Analyze | Limits = Comments
Detais Valuel Compare String Value2
DC Voltage : HEAC + fine (V] |36 |GELE (p=<=) |4 |
DC Vaktage : HEAC - e (V) |26 |GELE p=<=) |44 |
® Compliance Mode G ‘m @
O User Defined Mode B ool o
0389-041



Use the TekExpress Software

Connect and Configure the Equipment

The equipment connection is given in detail in the Application Examples section of this document. (See page 10, Application
Examples.)

You can click Show Schematic to display a diagram of the test setup for each of the test suites.
Run the Test

1. Enter the ID of the Device to be tested e
in the DUT ID field. o A

B TekExpress HEAC Automated Solution (Untitled)*
Ele  View Tools Help

2. Click Run to run the test. -l G

Select | Acqure | Anaze | Report

0389-042
3. Click the Acquire tab to view the % TekExpress HEAC Automated Solution (Untitled)” AE5)
waveform acquisition details for the tests HE i pem peb
in the currently selected test suite A - -
Select | Acquie | Anslze | Report
/ HEAC-Transmitter - Differential-Tx CTS 1.4
\ | tatus Acquisiion Test e
3 "‘\{u be started MLT-3 High Level 5 4 High-Low-Center Level
J o be started MLT-3 Low Level 5.4 High-Low-Center Level
N To be started MLT-3 Mid Level 5.4 High-Low-Center Level
Tobe started MLT-3 Negative Cycle 5.5 Cycle Time
To be started MLT-3 Negative Fal 5.3 Rise-Fall Time:
To be started MLT-3 Negative Jitter 5.2 Jitter MAX
To be staited MLT-3 Negative Rise 5.3 Rise-Fall Time
To be started MLT-3 Positive Cycle 5.5 Cycle Time
To be started MLT-3 Positive Fall \5 3 Rise-Fall Time v
[] Use Pre-Recorded Waveform Files [ Acquire Step By Step [] Show Acquire Parameters
| 7/31/2009 12:43 PM:Wiite: MEASUREMENT:STATISTICS:WEIGHTING 256 ~ :
7/31/2003 12:43 PMSetting horizantalscale to-4e-008 CERb e
7/31/200912:43 PM::Set horizontal scale to-4e-008 Auto Serall
7/31/2009 12:49 PM::Resetting measurement statistics
7/31/2009 12:49 PM::Measurement valie is 402.61539061482E-3 w
7/31/2009 12:43 PM::Setting measurement state for 1
7/31/2009 12:49 PM: Verified minimum signal thieshold level, measured value is 402.61533061482E-3 . SaveStaus
7/31/2009 12:43 PM::Switching to analyze tab b
TekExpress launched successfully. Tel )

0389-010

4, Click the Analyze tab when the tests are 3 Tekbxpress HEAC Autor AP on (Untitid)”

. . Ele  View Tools Help |\
running to view the status and progress i Tkt
. . DUTID |DUTOO! |
of the tests. The application checks to . - -
. f ‘th d . h d th t ‘t Select | Acquie | Analyze | Report
See I e eVICe as passe e es o HEAC-Transmitter : Differential-Tx CTS 1.4 Show Pass / Fail
The Status Messages window time TestName Status LowLint MeasuedVabe | HighLimk Wargn Pass/FaiStas ~
H 5.1 Operating DC Volt | Completed E £l Eou bl v Pas:
stamps all runtime messages and el : EEY 4oass [ 0374604254
. - 11111 1.4n5 0.2889 -
dISplayS them Ciiatiat Fempoied - 03343 1.4n5 0.4057 i
3nS 5.0302 5nS 2.0302, -0.0302
N 3nS 5.0204 5nS 20205, -0.0205
5.3 Rise-Fall Time f
3nS 5nS F |
3nS 5nS
180 mv 220 mv
5.4 High-Low-Center -220 m To Be Started -180 mv To Be Started bl
< | >
,,,,, — 4 N
e, | W o
11/10/2009 2:41 PM: Setting annotation for measurement number: 2 | /" - Ao Seroll
11/10/2009 2:41 PM:Wiaiting for triger, trigaer state , acquisitions 0
11710/2003 241 PM:Wite: ACQuie:STATE RUN . CleaAl
11/10/2009 2:41 PM:‘Waiting for triger, trigger state , acquisitions 0 =
) ~SareSite,
< >
LLLECLULLCLEECOLU L LEEECOLLLLEEEE
TekExpress launched successfulty. Tektronix’|
0389-094
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Use the TekExpress Software

Interpret the Test Result

When the test completes, the report summary appears. Check the report to see if the device passed the test.

1- The repOI’l diSp|ayS the DUT |D, the date ¥ TekExpress HEAC Automated Solution (Untitled)™ fEx
and time the test was run, and execution B g Ik e
. DUTID DUTOO01 & &
tlme' Select | Acquie | Analyze | Report @
HEAC-Transmitter : Differential-Tx CTS 1.4
2. Test information like the Device Type, i y 3
Version, Execution Time, Compliance Tekm’“/'"@ TekExpfoxs Automation Framework
Mode (Yes or NO) and Overall Test Rocton (pwerien HEAC Differentiz/ TX Signal Characteristics Test R
Result (Pass or Fail), MAC Address (in P ik T —
case of Receiver tests) are shown. C
3 | e s ot Tot ey Ve A A P

Measured | High

Test Name Measurement Details Margin

3. Instrument information like the models,

. . 5.1 Operating DC Voltage DC Voltage . HEAC + line i: 36 z: 44 0.4464, 0.3536 v
serial numbers, and firmware/software Lo Vol EAC Ine | >=55 ai T oaras azss
versions are shown. semerwn  [ReciEesteBbe o =
|< S
4. A table dISp|ays the TeSt Name, TekExpress launched successfuly. i

0389-097

Measurement Details, Limit1 and Limit2,
CRC Status, CRC Details, Test Result,
Compliance Mode, Analysis Time, and
Comments.

Generate, Save, and Print a Report

After you have successfully run one or more test(s), a report summary is generated in MHT format.
To save the report summary in the desired location, select File > Save Report As.

To preview the report before printing, select File > Print Preview Report. Select File > Print Report.

TekExpress HEAC Quick Start User Manual 9



Application Examples

Application Examples

Differential Mode Transmitter Tests

Required equipment Model supported

Real-time oscilloscope Tektronix DPO7000 Series, DPO70000 Series, DPO70000B
Series, DSA70000 Series, DSA70000B Series, and
MSO070000 Series Digital and Mixed Signal Oscilloscopes

Probe Tektronix P6247, P6248, P6330, or P7330 for a
DPQ70000 Series, DPO70000B Series, DSA70000 Series,
DPO70000B, and MSO70000 Series Digital and Mixed
Signal Oscilloscope

Tektronix P6330, TDP1000, TDP1500,, or TDP3500 for a
Tektronix DPO7000 Series Digital Oscilloscope

Test fixture TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT,
TF-HDMID-TPA-KIT
50 Q SMA Terminators Any terminator that meets the following requirements:

= 50 Q impedance * 1% or better

B Connects directly to the SMA female connector

DUT An HEAC sink or source device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability

This tests the DUT for compliance with differential mode transmitter tests.
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Application Examples

1. Connect the DUT to the equipment as shown.

NOTE. This equipment setup diagram and connections are the same for all differential transmitter tests except the
Operating DC Voltage test.

DPO7000 or
DPO/DSA70000/B CEC/CDC controller
Ch1
® 1
_ _ < =

*Use only for SINK DUT test
Power supply ) .
~«— Differential probe

-~

-~<—HDMI cable

'

CEC/CDC control port

©
Source/Sink 50 ohm terminators
DUT B @j

©

HEAC-TPA /

plug adapter

\ HEAC-TPA main

B Connect the CEC or CDC Controller to the CEC/CDC Control Port on the HEAC-TPA main board.

= Connect the HEAC-TPA plug board to the HEAC connector on the Source/Sink DUT.

B Connect the 50 Q SMA terminators to the HEAC-TPA main board.

E  Connect a differential probe to the HEAC+ differential signal probe point on the HEAC-TPA main board.

B [fyou are testing a Sink DUT, set the HEAC-TPA main board to enable the Sink DUT test. Set switch S7 position to the
left (Off position) on the HEAC-TPA adapter.

If you are testing a Source DUT, set the HEAC-TPA main board to enable the Source DUT test. Activate +4 V bias using
the +5 V power from the Source DUT. Set switch S7 to the right (On position) on the HEAC-TPA main fixture.

B Activate the HEC transmission on the HEAC Source/Sink DUT using CEC/CDC controller.

TekExpress HEAC Quick Start User Manual "



Application Examples

12

2. Select HEAC-Transmitter as the device
type.
By default, the Differential-Tx is selected
as the Test Suite.
The default version CTS 1.4.

All the differential mode transmitter tests,
except the Template test, are selected
by default.

NOTE. The Template test is an informative
test and not a part of the CTS 1.4.

3. Enter the DUT identification in the DUT
ID field.

4. Click Show Schematic to display a
diagram of the test setup and confirm
that your test setup is correct.

5. Click Configure to open the
Configuration panel.

6. Use the default values in the Compliance
Mode to run the tests for compliance with
the standards.

NOTE. To change acquisition parameter
values, click User Defined Mode. A
message appears prompting you that if you
make changes to a test, the test may no
longer be compliant. Click OK to proceed
with the User Defined Mode.

7. Click Close.

8. Click Run in the Select panel.

Y TekExpress HEAC Automated Solution (Untitled)” e [BEE
Ele View ook Hep
puTID [DUTOOT
Select Device Select Test Suite. Version

(& HEAC-Transmitter ' Differential-Tx Crs14 A4
O HEAC-Receiver © CommonMode-Tx
© SingleMode-Tx

HEAC-Transmitter : Differential-Tx CTS 1.4

Select
aling DC Volage.
|52 Jiter MAX
53 RiseFal Time
|54 High-Low-Center Level
55Cyck Tine
O [Template
TekExpress launched successfuly. Tektronix®
0389-044
¥ Configuration Panel X
Configuration for HEAC-Transmitter - Differential-Tx CTS 1.4
Parameter Value
Real Time Scope DP07254 ( TCPIP:192.158.97.134:INSTR )
DUT HEAC Signal connected to Real Time Scope at CH1
Minimum signal threshold (m) 300
Configuration for 5.1 Operating DC Voltage
Acquite ~ Analyze | Limits = Comments
Acquire Type Parameter Value e
Vetical Scale (mv-Div) 200
Vertical Position 0

Vertical Offset (V] Auto
DC Voltage HEAC + line
Hunzunta\ Scale (uSec) 10
Horizontal Pasition (%) 50
Record Length 2500000
Vertical Scale (mv-Div) 200 @

) Compliance Mode

Default Settings

© User Defined Mode

RESRS i —E,

B TekExpress HEAC Automated Solution (Untitled)®

Ee View Tooks Hep
B (i -

0389-096

Select | Acqure | Anajee | Report
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9. Click the Analyze tab to view test
analysis results.

10. The application displays the status of the
tests in the Status Messages window.
Click Save Status to save the status
messages.

11. When the tests complete, the application
shows a report in the Report panel.

TekExpress HEAC Quick Start User Manual

Select | Acquie | Analze

Y2 TekExpress HEAC Automated Solution (Untitled)*

Ele View Tools Help 10
-l

DUTID |DUTO0!

Application Examples

Report
HEAC-Transmitter : Differential-Tx CTS 1.4 Show Pass / Fail

TestName Status Low Limi Measured Vaue HighLimk Margn Pass/Fai Status
4.1 Template Test | Completed 4.1 Templ 9002 Hits 0Hits -3002 X Fai

% 1.4nS
5.2 Jitter MAX g Pi ToBe Started ToBe Started

= 1.4nS

3ns 5n5

3nS 5nS
5.3 Rise-Fal Time TaBe Statted ToBe Started

3nS 5nS

3ns 5n5

180 m' 220 my'
5.4 High-Low-Center 220 m ToBe Started -180 my ToBe Started T

20mV 20mv

el s v
< >

7/31/2003 12551 PM:Measuiing P|
7/31/2009 12:51 PM::Measuring P
7/31/2009 1252 PM::Measuring P|
7/31/2009 12:52 PM::Measuring Pj
7/31/2009 1252 PM: Measuring P|
73172009 12:52 PM::Measuring P

7/31/2009 1252 PM: Measuring PiM

MAX, waiting for single sequence to complete, curient acauisition 2146
MAX, waiting for single sequence to complete; cunent acquisition 2672
MAX, waiing for single sequence to complete, curient acaquisition 3237
MAX, waiting for single sequence to complete; cunent acquisition 3820
MAX; waiing for single sequence to complete, curient acquisition 4399
MAX, waiting for single sequence to complete; curent acquisition 4368

1A, waiting for single sequence to complete. current acquisition 5524

743172009 12:52 PM::Measuring Pi

M2X, waiting for single sequence to complete, current acauisiion 6080

Display Status

Auto Scroll

v

LLLOLLLEEEE
I

TekExpress launched successfully.

0389-019

¥ TekExpress HEAC Automated Solution (Untitled)” A=)

Ele Vew Tools Help

Select | Acquie | Analyze

DUTID |DUTO01
Report

HEAC-Transmitter : Differential-Tx CTS 1.4

il i

Tek(ron/ix

Enabling Innovation

DUTID: DU

Test Name

T001
Date/Time : 11/10/2009 1447

Scope Model : DPOT2004
Probe Model : P6248

5.1 Operating DC Voltage

T

p

HEAC Differential TX Signal Characteristics Test R

Device Type : HEAC Transmitter

F k

Execution Time : 13 Min

Scope Serial Number : 010096
Probe Serial Number : B011054

Measured
value
39536

Measurement Details

DC Voltage - HEAC + line

Scope F/W Version : 437 ACHILLESBULD
TekExpress Version HEAC: 1.1.4.35, Framew:

Margin
0.4464, 0.3536

| DC Voltage - HEAC - line | >=3.6 [N

<=44 | 03746, 04254

[ Jitter MAX Positive Pulses |

0.2889 nSec Pass
0.4057 Pass

i [Jitter MAX Negative Pulses|
@ T
TekExpress launched successfuly. Tektronix-
0389-047
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Application Examples

Differential Mode Operating DC Voltage Test (Transmitter)

Required equipment Model supported

Real-time oscilloscope Tektronix DPO7000 Series, DPO70000 Series, DPO70000B
Series, DSA70000 Series, DSA70000B Series, and
MSO70000 Series Digital and Mixed Signal Oscilloscopes

Probe Tektronix P6247, P6248, P6330, or P7330 for a
DPO70000 Series, DPO70000B Series, DSA70000 Series,
DPQO70000B, and MSO70000 Series Digital and Mixed
Signal Oscilloscope

Tektronix P6330, TDP1000, TDP1500, or TDP3500 for a
Tektronix DPO7000 Series Digital Oscilloscope

Test fixture TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT,
TF-HDMID-TPA-KIT
50 Q SMA Terminators Any terminator that meets the following requirements:

B 50 Q impedance + 1% or better

m  Connects directly to the SMA female connector

DUT An HEAC sink or source device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability

This tests the DUT for compliance with differential mode operating DC voltage (Transmitter) tests.
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1.

Connect the equipment as shown.

DPO7000 or
DPO/DSA70000/B

Ch1 Ch2

I

| — | E—

Single-ended probes

DC power supply

CEC/CDC
Controller

]

~
N
| g
© HEAC+
Source/Sink B@j TP1@_)
DUt 5 I TP CTREAC:
— J6
HEAC-TPA /
plug adapter

\ HEAC-TPA main

-~<—HDMI cable

CEC/CDC control port

Application Examples

NOTE. Use two probes for DC voltage measurement. Use the differential mode configuration for other measurements.

Connect the CEC or CDC Controller to the CEC/CDC Control Port of the HEAC-TPA main board.
Connect the HEAC-TPA plug board to the HEAC connector of the Source/Sink DUT.

Connect the 50 Q SMA terminators to the HEAC-TPA main board.

Connect the first single-ended probe from Ch1 of the digital oscilloscope to the HEAC+ probe point on the HEAC-TPA

main board, and the second single-ended probe from Ch2 to the HEAC- probe point.

If you are testing a Sink DUT, set the HEAC-TPA main board to enable the Sink DUT test. Set switch S7 to the left

(Off position) on the HEAC-TPA main fixture.

If you are testing a Source DUT, set the HEAC-TPA main board to enable the Source DUT test, and use +5 V power
from the DC Power Supply. Set switch S7 to the right (On position) and the switch S4 is set to the left (Off position)

on the HEAC-TPA main fixture.

NOTE. Do not use +5 V power from the Source DUT.

B Connect and configure the DC Power Supply to supply +5 V to the HEAC-TPA main board.

®  Power on the Source/Sink DUT.

B Activate the HEC transmission capability for the HEAC Source/Sink DUT using the CEC/CDC controller.

TekExpress HEAC Quick Start User Manual
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Application Examples

16

2. Select HEAC-Transmitter as the device
type.
By default, Differential-Tx is selected as
the Test Suite.

The default version CTS 1.4.

3. Click Deselect All and select only the
Operating DC Voltage test.

4. Enter the DUT identification in the DUT
ID field.

5. Click Show Schematic to display a
diagram of the test setup and confirm
that your test setup is correct.

6. Click Configure to open the
Configuration panel.

7. Use the default values in the Compliance
Mode to run the tests for compliance with
the standards.

NOTE. To change acquisition parameter
values, click User Defined Mode. A
message appears prompting you that If you
make changes to a test, the test may no
longer be compliant. Click OK to proceed
with the User Defined Mode.

8. Click Close.

% TekExpress HEAC Automated Solution (Untitled)* o [BELT

Ele Vew Iods Hep

Select | Acquie | Ansyze | Repot

DUTID |DUTOOT | * *

Select Device

Select Test Suite Version

(©) HEAC-Transmitter
© HEAC-Receiver

© Differential Tx [ersia ]
© CommonMode-Tx
© SingleMode-Tx

HEAC-Transmittes : Differentiol-Tx CTS 1.4

52 Jiter A
53 RiseFal Time

i the specified
of CTS for more details.

5.4 HighLow-Center Level
55 Cycle Time.

0|0|0|0 0|

Template Test (informalive)

TekExpress launched successfuly.

¥ Configuration Panel

0389-098

Configuration for HEAC-Transmitter - Differential-Tx CTS 1.4

Parameter
Real Time Scope

Value
DPD7254 [ TCPIP:192.158.97.134:INSTR )

DUT HEAC Signal connected to Real Time Scope at CH1

Minimum signal threshold (mv)

300

Configuration for 5.1 Operating DC Voltage

Acquire | Analyze | Limits = Comments
Acquire Type Parameter Value ]
Vertical Scale (mV-Div) 200
Vettical Positon 0
Vertical Offset V) Auto
DC Voktage HEAC + ine =@
Horzontal Scale (uSec) 10 (
Horizontal Positon (%) 50
Record Length 2500000
Verical Scale (mv-Div) 200 y 8 >
9 Compliance Mode Default Settings ~
© User Defined Mode rysrsens ey c
0389-132
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9.

10.

1.

12.

13.

Click Run in the Select panel.

The application switches to the Acquire
tab.

Follow the on-screen prompts and the
schematics to change the setup. Click
OK to continue.

Click the Analyze tab to view test
analysis results.

The application displays the status of the
tests in the Status Messages window.
Click Save Status to save the status
messages.

When the tests complete, the application
shows a report in the Report panel.

TekExpress HEAC Quick Start User Manual

Application Examples

98 TekExpress HEAC Automated Solution (Untitled)”
He Yew ook Leb

ouTID [DUTOO!

Select | Acqure | Ansiyze | Repot

3B Tokbxpress HEAC Automaty Untited)” CEX
Ble  View JToos Help

DUTID [DUTOO! “ *

Select | Acqure | Anaze | Report

HEAC-Transmitter : Differential-Tx CTS 1.4 [[ihow Pass [ Fail

TestName Status. LowLimt Measured Value High Limit Margin Pass/Fai Stalus
38V 40156 44y 03844, 0.4156

51 OpersirgDCVetape |Compled o pes
o won w o506 |

| 10/30/2009

A [ Display Status

10/30/2003 1o wite O FILE
10/20/2003 fomat Auto Seroll

10720/2003

10/30/2003 palete toCOLOR . Ceadl

10/20/2003 readout to; ONGRATICULE

10720/2003 start Staty

10/30/2003 HE ) 14154351_0C

10/30/2003 218 PM: Completed st - 5.1 Operaling DC Volage

10/30/2003 213 PM: Wike: “RST

10/30/2003

TekExpress launched successfully.

Tektronix*
0389-052

98 TekExpress HEAC Automated Solution (Untitled)” FEX
Ele View Tools Help

puTID [DUTOOT ]

Select | Acquie | Analze | Report

HEAC-Transmitter : Differential-Tx CTS 1.4

Tektron/ix

Enabling Innovation

Te A ion F k

HEAC Differential TX Signal Characteristics Test

DUT ID : DUT001
Date/Time : 11/3/2009 9:59

Device Type : HEAC L]
Execution Time : 2 Min

Scope FW Version : 4.3.7 ACHILLESBUIL
TekExpress Version :HEAC: 1.1.4.33, Frar

Scope Model : DP072004
Probe Model : P§248

Scope Serial Number : 5010096
Probe Serial Number : 8013061

Measured
value
DC Voltage | HEAC + line | >=3.6 SRR

['DC Voltage HEAC -line | >= 36 |RERIIS

Test Name Measurement Details

5.1 Operating DC Voltage

5.1 DC Voltage - HEAC + line (V)

I_I &

< 2
TekExpress launched successfully. Tektronix:
0389-053
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Application Examples

Common Mode Transmitter Tests

Required equipment Model supported

Real-time oscilloscope Tektronix DPO7000 Series, DPO70000 Series, DPO70000B
Series, DSA70000 Series, DSA70000B Series, and
MSO70000 Series Digital and Mixed Signal Oscilloscopes

Probe Tektronix P6243 or P6245 for Tektronix DPO70000
Series, DPO70000B Series, DSA70000 Series, and
DSA70000B Series, and MSO7000 Series Digital and
Mixed Oscilloscopes

Tektronix P6243, P6245, or TAP1500 for Tektronix
DPO7000 Series Digital Oscilloscopes

NOTE. You can also use two differential probes in
single-ended mode.

Test fixture TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT,
TF-HDMID-TPA-KIT
50 Q SMA Terminators Any terminator that meets the following requirements:

= 50 Q impedance + 1% or better

m  Connects directly to the SMA female connector

DUT An HEAC sink device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability
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Application Examples

This tests the DUT for compliance with common mode (Transmitter) tests.

1. Connect the equipment as shown.

DPO7000 or
DPO/DSA70000/B CEC/CDC controller
Ch1 Ch2 o ]
| — | E— ﬁk
> Single-ended probes
Power supply L
Kk ~ -<—HDMI cable

CEC/CDC control port

Tp1@ﬂy TP3 50 ohm

Sink DUT ﬁ@f

TP2 i
© HEAC- terminators
s ]
/ N s rmamen

®  Connect the CEC or CDC Controller to the CEC/CDC Control Port of the HEAC-TPA main board.
m  Connect the HEAC-TPA plug board to the HEAC connector of the Sink DUT.
®  Connect the 50 Q terminators to the HEAC-TPA main /board.

= Connect the first single-ended probe from Ch1 of the digital oscilloscope to the HEAC+ probe point on the HEAC-TPA
main board, and the second single-ended probe from Ch2 to the HEAC- probe point.

m  Set the HEAC-TPA main board to enable the Sink DUT test.

B Connect and configure DC Power Supply to drive +5 V to the HEAC-TPA main board.

= Power on the Sink DUT.

®m  Activate the ARC (Common mode) transmission on the HEAC Sink DUT using the CEC/CDC controller.
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Application Examples

2. Select HEAC-Transmitter as the device
type.

3. Select CommonMode-Tx.
The default version CTS 1.4.

All the common mode transmitter tests
are selected by default.

4. Enter the DUT identification in the DUT
ID field.

5. Click Show Schematic to display a
diagram of the test setup and confirm
that your test setup is correct.

6. Click Configure to open the
Configuration panel.

7. Use the default values in the Compliance
Mode to run the tests for compliance with
the standards.

NOTE. To change acquisition parameter
values, click User Defined Mode. A
message appears prompting you that If you
make changes to a test, the test may no
longer be compliant. Click OK to proceed
with the User Defined Mode.

8. Click Close.

9. Click Run in the Select panel.

The application switches to the Acquire
tab.

20

92 TekExpress HEAC Automated Solution (Untitled)*
Fle View Tools Help

DUTID |DUTO0T

3

© HEAC-Receiver

boquie | Anae | Rgpail
Select Device (\3/l Select Test Suite Version
) HEAC-Transmitter O Differential- Tx CTS 1.4 v

15 CommonMode-Tx
O SingleMode-Tx

HEAC-Transmitter : CommonMode-Tx CTS 1.4

Test Description

Select TestName

This test confirms that the Operating A
DC Voltage in CommonMode on the

5.6 Operating DC Vokage EAC +/-lines of the Sink DUT device
5.7 High-Low Level P ——
SAPefal T | i —
5.9 Transmit Jiter MAX-Clock Frequency TN
510 IEC 603581 Stream Veification ( 5 ) ShowSchemat
TekExpress launched successfully. Tektronix’|
0389-054

¥ Configuration Panel

Configuration for HEAC-Transmitter - Differential-Tx CTS 1.4
Parameter Value
Real Time Scope DPO7254  TCPIP:192.158.97.134:INS TR )
DUT HEAC Signal connected to Real Time Scope at CH1
Minimum signal threshold (mv) 300

Configuration for 5.1 Operating DC Voltage

Acquire | Analyze | Limits = Comments
Acquire Type Parameter Value 2]
Vetical Scale (mv-Div) 200
Verlical Position 0
Verlical Offset V] Auto
DC Vltage HEAL + line =@
Horizontal Scale [uSec) 10 (
Horizontal Psiton (%) 50
Record Length 2500000
o Verical Scale (mv-Div) 200 y 8 >
9 Compliance Mode Dofouk Settings N /
© User Defined Mode rysrsens ey c
0389-132

2 TekExpress HEAC Automated Solution (Untitled)™

Be ew Toos Hep

Select | Acqure | Anajze | Report

DuTID [DUTOO!

0389-056
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Application Examples

10. Click the Analyze tab to view test I TekExpress HEAC Automated Solution (Untitled)*
analysis results. e v o 0
b ourio T Lo, Sm
11. The application displays the status of the et | Acaue | Anshee | Fepon
teStS in the Status Messages WindOW. HEAC-Transmitter : CommonMode-Tx CTS 1.4 Show Pass { Fail
. = T = a
Click Save Status to save the status TestName Status aLn:L-l ausgzmdva- om\l/hh_ M::;nu = Pass/Fai Status
56 0peratingDC | Completed ey s . T v Pass
messages. S 7Hiomlowl Corobted 12 = 2, 12 P
- 75528 ns 4
58 RiseFall Time | Completed 1 . ;;gf :z i ] v Pass
10ns 78181 s 18,782
e ui
4092 MHz He
59 Transmit Jiter  |In progress i ToBe Started f‘ 0 ToBe Started L
- ul 3
/31/2005 S8 A i o bt Mol Poston “ [ DispleyStaus
10/31/2003 3:25 Abi-Found Value is: 40 Auto Seroll
1073172003 3:25 b Searching for parameter: Math Vetical Scale ()
1073172003 3:25 AM-Found Valus is: 50 o Cemdl
10/31/2009 %:25 AM: Searching for parameter: Math2 Position (div) . 1 1
10/31/2009 3:25 AM: Found. Value is: 0 - SaveStalus
10/31/2003 .25 AM: Searching for parameter: Math? Vetical Scale (V) ] C
CLLLLELELELELELEEELELELEEELEEELELEEELLLLLELELLL]
/
TekExpress launched successfully. Tektronix’
0389057

12. Follow the on-screen prompts. For the
Rise-Fall Time test, configure the DUT to
transmit an MLT-3 signal and click OK. ‘o

. | )

\% Set up to measure Rise-Fall time with MLT-3 signal El

Mow Configure DUT to Transmit Audio signal along with MLT-3
Signal and click on "0K" to continue

0389-058

13. When prompted, configure the DUT to
disable the MLT-3 signal and click OK.

s" Dizable MLT-3 Signal Transmizsion and click on "0K" to
\l) continue using HEAC Common mode transmitter tests,

0389-05¢
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Application Examples

14. The Transmit Jitter MAX test is run
at three frequencies. The application

prompts you to configure the DUT for o™\ Configure DUT to Transmit 4096 MHz and click on "0K" to
each of these frequencies: 4.096 MHz, Q) continue

5.688 MHz, and 6.144 MHz. If your

\% CDF Freguency

device supports the frequency, configure
the DUT, and click OK. P o
0389-060
‘% CDF Freguency @
‘= Configure DUT ta Tranzmit 5688 MHz and click on "OK" to
‘\l) continue

\%7 CDFE Frequency

i) Configure DUT to Transmit 6.144 MHz and click on "0OK" ta

continue

0389-062
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Application Examples

15. The IEC Stream Verification test is run
under three conditions: With +5 V power 9% DC Power Supply X

i ith + -
turned on and ARC actl\{ated, With +5V S Turn the +5% Power line OM, Activate the ARC[Common kMode)
power turned off, and With +5 V power \l) trarismission and click on 0K to continue

turned on and ARC not activated. Follow
the prompts and click OK.

i) Turm the +5% Pawer line OFF and click on "0K" to continue

0389-064

% DC Power Supply

Made] transmission and click on "0K" ta continue

16. When the tests Complete, the appllcatlon 3 TekExpress HEAC Automated Solution (Untitled)” (@=L
shows a report in the Report panel. o

i) Turn the +5% Power line OM, DD MOT Activate the CRC [Common

0389-065

ouTID [DUTOO! o Rw sp

Select | Acquie | Analze | Report

HEAC-Transmitter : CommonMode-Tx CTS 1.4

Tektron/ix'

Enabling Innovation

HEAC Common Mode TX Signal Characteristics Test Rep

DUT ID : DUT001 Device Type : HEAC-Transmitter
Date/Time : 10/31/2009 9:48 Execution Time : 32 Min
Scope Model : DPO72004 Scope Serial Number - 5010088 Scope FIW Version - 437 ACHLLESBULD
Probet Model : PE248 Probe? Serial Number : BO13061 TekExpress Version HEAC: 1.1.4.33, Framework.
Probe2 Model: PE248 Probe2 Serial Number : 011054

Measured
value
39835

Test Name Measurement Details

DC Voltage - HEAC + line

Low Limit

>=36

High Limit Margin

04165 0.3835

5.6 Operating DC Voltage

[ DC Voltage HEAC line | >=36 40350 <=44 | 0365043
[ (Veiswing) Figh Level | >=160 [RIPXUITM <=240 | 6.1z | o [
57 High-Low Level [ Lowlevel | >=-240 |[RSGUIGN <= -160 20, 60 Pass
[ (Tr) Rise Time | - 17.5528 <60 | 4245 ] BN
< | >
TekExpress launched successfuly. Tektronix-|
0389066
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Application Examples

Single Mode Transmitter Tests

Required equipment Model supported

Real-time oscilloscope Tektronix DPO7000 Series, DPO70000 Series, DPO70000B
Series, DSA70000 Series, DSA70000B Series, and
MSO70000 Series Digital and Mixed Signal Oscilloscopes

Probe Tektronix P6243 or P6245 for Tektronix DPO70000
Series, DPO70000B Series, DSA70000 Series, and
DSA70000B Series, and MSO7000 Series Digital and
Mixed Oscilloscopes

Tektronix P6243, P6245, or TAP1500 for Tektronix
DPO7000 Series Digital Oscilloscopes

NOTE. You can also use two differential probes in
single-ended mode.

Test fixture TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT,
TF-HDMID-TPA-KIT
50 Q SMA Terminators Any terminator that meets the following requirements:

= 50 Q impedance + 1% or better

m  Connects directly to the SMA female connector

DUT An HEAC sink device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability
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Application Examples

This tests the DUT for compliance with single mode (Transmitter) tests.

1. Connect the equipment as shown.

DPO7000 or
DPO/DSA70000/B CEC/CDC controller
Ch1
® ® C 1
_ _ < =4

DC power suppl
P beY -<— Single-ended probe

-<—HDMI cable

CEC/CDC control port

J8
Ols TP1 E 50 ohm
. HEA
Sink DUT @ | 0 ¢t [es terminators
HEAC-
— l:IJ6 =
HEAC-TPA / \ HEAC-TPA main
plug adapter

®  Connect the CEC or CDC Controller to the CEC/CDC Control Port on the HEAC-TPA main board.
m  Connect the HEAC-TPA plug board to the HEAC connector on the Sink DUT.

B Connect the 50 Q SMA terminators to the HEAC-TPA main board.

m  Set the Impedance Conversion Circuit on the HEAC-TPA main board to 55 Q.

= Connect a single-ended probe from Ch1 of the digital oscilloscope to the HEAC+ probe point on the HEAC-TPA main
board.

®  Set the HEAC-TPA main board to enable the Sink DUT test.

m  Connect and set the DC Power Supply to supply +5 V to the HEAC-TPA main board. Set switch S7 to the left (Off
position) on the HEAC-TPA main fixture.

= Power on the Sink DUT.
B Activate the ARC (Single mode) transmission on the HEAC Sink DUT using the CEC/CDC controller.
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Application Examples

2. Select HEAC-Transmitter as the device
type.

3. Select SingleMode-Tx.
The default version CTS 1.4.

All the single mode transmitter tests are
selected by default.

4. Enter the DUT identification in the DUT
ID field.

5. Click Show Schematic to display a
diagram of the test setup and confirm
that your test setup is correct.

6. Click Configure to open the
Configuration panel.

7. Use the default values in the Compliance
Mode to run the tests for compliance with
the standards.

NOTE. To change acquisition parameter
values, click User Defined Mode. A
message appears prompting you that If you
make changes to a test, the test may no
longer be compliant. Click OK to proceed
with the User Defined Mode.

8. Click Close.

9. Click Run in the Select tab.

The application switches to the Acquire
tab.

26

W2 TekExpress HEAC Automated Solution (Untitled)*
File  View Tools Help

(4)

DUTID [DUTO0!

Select | Acquie | Ansbze | Repot

Select Device Select Test Suite

2 HEAC-Transmitter
) HEAC-Receiver

@ O Differential-Tx
) CommonMode-Tx

%) SingleMode-Tx

HEAC-Transmitter : SingleMode-Tx CTS 1.4

Test Description

Select TestName

k)

5.11 Dperating DC Voltage:

This test confirms that the Operating DC A
Voltage in SingleMode on the HEAC +/-
lines of the Sink DUT device are within
—‘ the specified limits, refer 5.11 section of

®

¥ Configuration Panel

5.12 Signal Amplitude
STl (6) oo
5.14 Transmit Jter M Clock Frequency AN
5.15 IEC 60958-1 Stream Verification .
: V2
TekExpress launched successfully. Tektronix’|
0389-067

Configuration for HEAC-Transmitter - Differential-Tx CTS 1.4

Parameter Value

Real Time Scope ]DSA72004 ( TCPIP::192.158.97.89::INSTR ) S
DUT Signal connected to Real Time Scope at CH1

Mirimum signal threshold (mV) 300

Configuration for 5.2 Jitter MAX

® Compliance Mode Default Settings

O User Defined Mode

Acquite | Analyze | Limits = Comments

Acquire Type Parameter Value - 7 ~
Vettical Scale (mv-Div) |20 |
Vetlcal Position 5 |
Vettical Offset{v) 0 g

MLT 3 Positve Jit |

oelve et Horizontal Scale (nSec Div)

Horizontal Position (%) 50
Record Length |2000
Vetlical Scale (mV-Div) |0

7@v

Apply

9 TekExpress HEAC Automated Solution (Untitled)”

He Vew ook tep

DuTID [DUTO!

Select | Acqure | Anapee | Report

0389-068
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10. Click the Analyze tab to view test
analysis results.

11. The application displays the status of the
tests in the Status Messages window.
Click Save Status to save the status
messages.

12. The Transmit Jitter MAX test is run
at three frequencies. The application
prompts you to configure the DUT for
each of these frequencies: 4.096 MHz,
5.688 MHz, and 6.144 MHz. If your
device supports the frequency, configure
the DUT, and click OK.

TekExpress HEAC Quick Start User Manual

Application Examples

¥ TekExpress HEAC Automates

Zition (Untitled)”
He Vew Iooks tep X

DUTID |[DUTOD!

Select | Acqure | Anajee | Report

HEAC-Transnitte:  SingleMode-Tx CTS 1.4 Show Pass /Fail
TestName Status LowLint MeasuredVake HighLimt Margn Pass/FaiStas
511 Operating DC Valoge | Conpieted ov 3369 5v 1.0305, 3955  Pase
512 Signa Ampituce Conpleted 04y [ 08y 01160084  Pass
- 11814 80ns [5882
513 RiseFal Tine Conplted o £ o V Pass
Tooon oot oot
4092 MHz 405 41 MHz 0,004, 0004
00015 005U |00485
77777 L o465 v
514 Tiansmit Jter MAX Clo|Completed A Gas Seii e o002 P
oot (2] [o0ss
G138 MHz Te1as T615MHz 0,005, 3006
a5
515 1EC 603581 StieamVe. | Conpleted o . v P
0 B
11/19/2009 5 -
1171312008 513 RieFal Tine gy Ll
1171972008 14 Transmil Jiter MAX Clock Frequency @
11719/2008 515 1EC 603581 Loder)
1171372008 o hyperinks CeaAl
1171972008 MAT 1 HEACUriled g n
1171872008 a 2 Savesaus |
1171312008 c rdeMode T \
1171572009

< >

TekExpress launched successfully.

Tektronix
0389070

iNJ Configure DUT ta Tranzmit 4.096 MHz and click on "0OK" to

continue

0389-071

iNJ Configure DUT ta Tranzmit 5688 MHz and click on "OK" to

continue
0389-071

\% CDF Freguency &]

" X

Configure DUT ta Tranzmit 6.144 MHz and click on "0OK" to
continue

0389-073
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Application Examples

13. The IEC Stream Verification test is run
under three conditions: with +5 V power
turned on and ARC activated, with +5V
power turned off, and with +5 V power
turned on and ARC not activated. Follow
the prompts and click OK.

14. When the tests complete, the application
shows a report in the Report panel.

@

Turn the +5Y Power line OM, Activate the AR C[Common Mode)
tranzmizzion and click on "0K" to continue

ok (13)

0389-074.

\% DC Power Supply

i) Turn the +5% Pawer line OFF and click on "0K" to continue

¥ pC

)

0389-075

Power Supply

Turn the +5Y Power line ON, DO MOT Activate the CRC [Common
Mode] transmission and click on "0K" to continue

0389-076
¥ TekExpress HEAC Automated Solution (Untitled)” Q@\E\
e View Tools Help
DUTID [DUTODN B stp
Select | Acquie | Analyze | Report
HEAC-Transmitter : SingleMode-Tx CTS 1.4
~
Tek(mn/iX’ TekExpress Automation Framework

Enabling Innov;

DUT ID : DUTOO1
Date/Time : 11/19/2003 10:39

Scope Model : DPO7254
Probel Model : PE248

Test Name

£.11 Operating DC Voltage

ation

HEAC Single Mode TX Signal Characteristics Ti

Device Type : HEAC-Transmitter
Execution Time : 15 Min

Scope Serial Number : 0223
Probe Serial Number : B013061

Scope FAA Version : 4.3.7 BULD 4
TekExpress Version (HEAC: 1.1.4.37,

Low
Limit

Measured
value

High
Limit

Measurement Details
DC Valtage Vel (V)

Margin
1.0305,39695 | V E

£.12 Signal Amplitude

el swing Level

[ > 04 [OEE <06 | 0116,0084 | V

[

[ (T1) Rise Time I
[

T

[
1.1814 < B0 | 58.82 | s P4
B.13 Rise-Fall Time (Tf) Fall Time | (R0l < 60 | 58.64 | P4
e T === T e T — Y
< | >
TekExpress launched successfully. Tektronix’|

0389-114
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Differential Receiver Tests

Required equipment

Application Examples

Model supported

Real-time oscilloscope

Tektronix DPO7000 Series, DPO70000 Series, DPO70000B
Series, DSA70000 Series, DSA70000B Series, and
MS070000 Series Digital and Mixed Signal Oscilloscopes

Arbitrary waveform generator

Tektronix AWG5000 Series, AWG5000B, AWG7000 Series,
or AWG7000B Series Arbitrary Waveform Generator

Probe

Tektronix P6247, P6248, P6330, or P7330 for a
DPO70000 Series, DPO70000B Series, DSA70000 Series,
DPQO70000B, and MSO70000 Series Digital and Mixed
Signal Oscilloscope

Tektronix P6330, TDP1000, TDP1500, or TDP3500 for a
Tektronix DPO7000 Series Digital Oscilloscope

Test fixture

TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT,
TF-HDMID-TPA-KIT

DUT An HEAC sink or source device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability

This tests the DUT for compliance with differential receiver tests.

TekExpress HEAC Quick Start User Manual
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Application Examples

1. Connect the DUT to the equipment as shown.

s GPIB/Ethernet cross-cable

AWG5000/AWG7000/B DPO7000 or CEC/CDC controller
oh ch? DPO/DSA70000
Analog(+) Analog(+) Ch1 Ch2
© 00 (? @ o L1
— — = T
N/

Ch1 Marker1 ~<—HDMI cable

/T\ J
*Use only for SINK DUT test
Power supply

~<— Differential probe

CEC/CDC
control port J

)
32 |

TP1

J J4
. "i
HEAC-TPA main

)
S /Sink
ﬁ]@ OUIBCL?T in

HEAC-TPA
plug adapter

B Connect a LAN cross-cable from the digital oscilloscope to the waveform generator, and enable the TekVISA connection
to the waveform generator and to the digital oscilloscope.

B Connect an SMA cable to the Ch1 Marker1 output and to Ch2 on the digital oscilloscope.
= Connect the HEAC-TPA plug board to the HEAC connector of the Source/Sink DUT.

B Connect the Ch1 Analog(+) output of the arbitrary waveform generator to the HEAC+ SMA connector on the HEAC-TPA
main board and the Ch2 Analog(+) to HEAC-.

B Set the Impedance Conversion Circuit on the HEAC-TPA main board to 50 Q.
®  Connect a differential probe to the HEAC+ differential signal probe point on the HEAC-TPA main board.
B Connect the CEC or CDC Controller to the CEC/CDC Control Port of the HEAC-TPA main board.

= [f you are testing a Sink DUT, set the HEAC-TPA main board to enable the Sink DUT test. Set switch S7 to the left
(Off position) on the HEAC-TPA main board.

If you are testing a Source DUT, set the HEAC-TPA main board to enable the Source DUT test. Activate +4 V bias by
using the +5 V power from the Source DUT. Set switch S7 to the right (On position) on the HEAC-TPA main fixture.

®m  Activate the HEC transmission on the HEAC Source/Sink DUT using the CEC/CDC controller.
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2. Select HEAC-Receiver as the device
type.

3. Select the Differential-Rx as the Test
Suite.

The default version CTS 1.4.

All the differential mode receiver tests
are selected by default.

4. Enter the DUT IP Address.

5. Enter the DUT identification in the DUT
ID field.

6. Click Show Schematic to display a
diagram of the test setup and confirm
that your test setup is correct.

7. Click Configure to open the
Configuration panel.

8. Use the default values in the Compliance
Mode to run the tests for compliance with
the standards.

NOTE. The User Defined Mode is not
available for HEAC Differential Receiver
tests.

9. Click Close.

10. Click Run in the Select panel to run the
test.

TekExpress HEAC Quick Start User Manual

¥ TekExpress HEAC Automated Solution (Untitled)*

Application Examples

Fle Yiew Tools Help

puTID [DUTOOT

Version

Select | Acqure | Ansyee | Repot
‘ Select Device Select Test Suite

%O HEAC-Transmitter !) Differential-Rx
© CommonMode-Rx

O SingleMode-Rx

O HEAC Heceiver

CTS 1.4 v

DUT IP Address
255.255.255.255
Auto Detect MAC Address

HEAC-Receiver : Differential-Rx CTS 1.4

Select TestName

Receiver Performance - Nominal Response.

)

516 Receiver Performance - Amplitude

516 Receiver Performance - Clack Frequency

516 Receiver Performance - Common mode

516 Receiver Performance - Signal Source Impedance

[caffceffcaffca]ics]

516 Receiver Performance - Worst Case Cable

Test Description

This optional test verifies the receiver A

capability to respond to nominal 9

amplitude, clock frequency and common
node voltage, refer 5.16 section of CTS ¥

TekExpress launched successfully

Tektronix"

92 Configuration Panel

Configuration for HEAC-Receiver - Differential-Rx CTS 1.4

0389-077

Parameter Value

Real Time Scope DSA70804 [ GPIBE:1:INSTR )
Signal Saurce AWG7102  GPIBO:6:INSTR )
DUT Signal connected to Real Time Scope at CH1

4W/G Marker Signal connected to Real Time Scope at CH2

Mirimum signal threshold (mV) 300

Number of retres for DUT response 3

Synthesis patiems every time TRUE

Configuration for Receiver Performance - Nominal Response

Acquite | Analyze | Limits

Comments
Acquire Type Parameter VYalue
Differential Mode Ampliude 04
ARP Common Mode Amplitude 0.4
Clock frequency (MHz2) 125
Differential Mode Ampliude 04
ARP + Bina; Nominal Common Made Amplitude 04
Clock frequency (MHz) 125
©

‘Compliance Mode Default Settings

O User Defined Mode

o TekExpress HEAC Automated Solution (Untitled)*

He Vew Toos e

DUTID [DUTO!

‘St | Acae | Antbzs | Repat

0389-023

0389-078
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Application Examples

11. Click the Acquire tab to view the
acquisition details.

12. The application displays the status of the
tests in the Status Messages window.
Click Save Status to save the status
messages.

13. When the tests complete, the application
shows a report in the Report panel.

32

ekExpress HEAC Automated Solution (Untitled)*
File Tooks  Help

DUTID IDUTUEH

| Select | Acque | Anabze | Report |

HEAC-Receiver : Differential-Rx CTS 1.4

Status Acquisiion Test a
- Receiver Perfomance - Nominal Response
518 Receiver Performance - Amplitude
Decoding MAC address ARP 518 Receiver Performance - Clock Frequency
518 Receiver Paifomance - Common mode
518 Receiver Performance - Worst Case Cable
Tobe started ARP + Ping : Amplitude High) 518 Receiver Performance - Amplitude
Tobe started AR + Ping : Amplitude (Low] 518 Receiver Performance - Amplitude
Tobe started ARP + Ping : Clock frequency (High) 518 Receiver Performance - Clock Frequency
< =

[ Use Pre-Recorded Waveform Files [ Acquire Step By Step [ Show Acquire Parameters

7/30/2009 11:06 AM:Wwrite: MEASUREMENT:STATISTICS:WEIGHTING 256

7/30/2008 11:06 AM: value is 849,

7/30/2009 11:06 AM:Verified minimum signal threshold level, measured value is 843.59398100996E -3

7/30/2009 11:06 AM::Saving waveform X AHEAC\Untitled Session\DUT001420090730_110301\4RPResponseTriall. wim or
7/30/200311:06 AM :Saved waveforn fle: X:\HEAC\Untitled Session\DLIT001420090730_110301\4RPResponseTrial win
7/30/2009 11:06 AM::Completed ARP waveform acquisition

7/30/2009 11:06 AM::Invoking algorithm : Decoding MAC

7/30/2008 11:06 AM::Executing algorithm : Decoding MAC

[ Display Status
Auto Scroll

b

TekExpress launched successfully.

Tektronix'|

0389-024

92 TekExpress HEAC Automated Solution (Untitled)”
Ble  Vlew Tools Help

ouTiD [DUTOB!
Select | Acquie | Anabze | Report

HEAC-Receives - DifferentiabRx CTS 1.4

TekExpress Automation Framework

HEAC Differential Mode Receiver Performance Test Report

Tektmn/ix

Enabling Innovation’

DUT ID : DUTO01 Auto Detect MAC : TRUE CTS Versio
MAC Address Ad Compliance Mod
Date/Time Execution Time : Overall Resu

AWG FW Version : 3.1.141.647

AWG Calbration Stat
‘Scope FAV Version : 43,0 BULD ‘Scope Calbraton Stat
TekExpress Version : HEAC: 1.1.2.16, Framework 134126

AWG Model: AWGT102
Scope Model: DSAT0804
Probe Hodel : P7330"

AWG Serial Number : B010263
‘Scope Seril Number : FLASH FALED
Probe Serial Number : 8023215

Measurement

CRC Status CRC details Test Result

Test Name mpl\ancj Analysis

Mode Time

Recefver Performance - | Nominal Values CRC OK Packet type - ICMP 1Min
jominal Response
;16 Rocever Parormance 1S Ampltude +10%|  CRC OK Packet type - ICMP v | o
Ampltude Low Amplitude -10% CRC OK Packet type - ICMP
[Figh Clack Frequency|
518 Recsier Perfomance | __+50ippm) I L e || T
Clock Frequency [Low Clock Frequency]  cpc o P
-50(ppm) - g
£776 Recaver Perormance | Figh CM Volage | ore Facket ype
Common mode +20% CRC ERROR Not_ARP_or_ICMP Yos 3Min
5.18 Receiver Performance -| C
Receter Performance | Worst Case Cable CRC 0K Packet type - ICMP Yes | 1Min
< >
 TekExpress launched successfully. Tektronix'
0389026
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Common Mode Receiver Tests

Required equipment

Application Examples

Model supported

Real-time Oscilloscope

Tektronix DPO7000 Series, DPO70000 Series, DPO70000B
Series, DSA70000 Series, DSA70000B Series, and
MSO70000 Series Digital and Mixed Signal Oscilloscopes

Arbitrary waveform generator

Tektronix AWG5000 Series, AWG5000B Series, AWG7000,
or AWG7000B Series Arbitrary Waveform Generator

HEAC TPA-P adapter

Tektronix HEAC-TPA-P

Test fixture

TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT,
TF-HDMID-TPA-KIT

DUT An HEAC source device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability

This tests the DUT for common mode receiver tests.

1. Connect the DUT to the equipment as shown.

NOTE. This equipment setup diagram and connections are the same for all common mode receiver tests except the

Operating DC Voltage Test.

TekExpress HEAC Quick Start User Manual
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Application Examples

( N~ GPIB/Ethernet cross-cable

AWG5000/AWG7000/B DPO7000 or CEC/CDC controller

Ch1 Ch2 DPO/DSA70000

Analog(+) Analog(+) Ch1 Ch2
® [0 © © ® :I
—J —J T =
|<— HDMI cabl
y cable

CEC/CDC
control port

I ©
M ﬂ Source DUT
HEAC+TP1J1 i—i| ,"5~7e
HEAC+—” J6 A
HEAC-TPAmain —~ HEAC-TPA

plug adapter

®  Connect the HEAC-TPA main board to the HEAC connector on the Source DUT.
m  Connect the CEC or CDC Controller to the CEC/CDC Control Port of the HEAC-TPA main board.

®  Connect the Ch1 Analog(+) output from a waveform generator to the HEAC+ SMA connector of the HEAC-TPA main
board, and the Ch2 Analog(+) to the HEAC- SMA connector.

B Set the Impedance Conversion Circuit on the HEAC-TPA main board to 50 Q.
= Set the HEAC-TPA main board to enable the Source DUT test.
= Activate +4 V bias using the +5 V power from the Source DUT.

m  Activate ARC (Common mode) transmission capability for the HEAC Source DUT using the CEC/CDC controller.

34 TekExpress HEAC Quick Start User Manual



Application Examples

2. SeleCt HEAC-Receiver aS the deVice vﬁ’ TekExpress HEAC Automated Solution (Untitled)*
type. N

=lolx|

DUTID [DUTOOT

Sy
3. Select CommonMode-Rx as the Test il o R Kl
. Select Device

Suite.
All the common mode receiver tests are ‘_.: e
selected by default.

The default version CTS 1.4.

Select Test Suite Version

€ Differential-Rx CTS 1.4 = =l
s CommonMode-Rx
€ SingleMode-Rx

HEAC-Receiver : CommonMode-Rx CTS 1.4

4. Enter the DUT identification in the DUT
ID field.

This optional test verifies the receiver &
Select | TestName il ominal clock

Recsiver Performance - Nominal Response requency. ampiitude. jitter and =

5.17 Receiver Performance - Differential Signal Disturbance

5.17 Receiver Performance - Jitter Tolerance

517 Receiver Performance - Maximum Input

5.17 Recaiver Performance - Minimum Input
513 Operating DC Voltage

5. Click Show Schematic to display a
diagram of the test setup and confirm
that your test setup is correct.

[calfzs)

TekExpress launched successfuly.

6. Click Configure to open the s 134
Configuration panel.

7. Use the default values in the Compliance ]
Mode to run the tests for compliance with — bbbtk
the Standards_ Signal Source AWGT102 ( GPIBO:6:INSTR )
Real Time Scope DPO71604 [ GPIBO:1:INSTR )
. . DUT High Signal connected to Real Time Scope at CH1
NOTE, The Use[‘ Defmed Mode IS not DUT Low Signal connected to Real Time Scope at CH2

available for HEAC Common Mode Receiver
tests.

Configuration for Receiver Performance - Nominal Response

Acquire | Analyze | Limits | Comments

Acquire Type Parameter Value

AWG File Name CAHEAC Pattems\Audio‘\Nominal Response.awg
Audio Pattern AWG Index for NULL pattem 1

AWG Index for Nominal Pattem 2

% Compliance Made Default Settings

' User Defined Mode “ Apply “
0389-115
8. Click Close.
9. Click Run in the Select panel to run the
test. =lmix
The application switches to the Acquire o
tab ourio o0 il e

Select | Acquire Analyze Report

0389-088
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Application Examples

10. Click the Analyze tab.

11. The application displays the status of the
tests in the Status Messages window.
Click Save Status.

36

- TekExpress HEAC Automated Solution (Untitled)*
Ble View Tools Help

puTID [DUTOOT

Select | Acquie | Anabze | Aepor

HEAC-Receiver : CommonMode-Rx CTS 1.4

' Show Pass f Fail

TestName Status Measurement Detals Measured Vae Pass/Fai Stolus
Receiver Performance - Nomin | Completed Test Nominal Pattem at Nominal Val | Audio Detected o~ Pass
517 Receiver Performance - Dif | Corpleted Test 48KH2(B.144MH2) 3t 10% High | Audio Detected  Pass
10UL 5Hz @ 6.144MHz Audio Detected
517 Receiver Peiformance - Jitt | Completed Test 0.2501, 200Hz @ 6.148MHz | Audio Detected v Pass
0.2U1, 400kHz @ 6.148MHz | Audio Detected
517 Receiver Peiformance -M | Completed Test 48KH2(6.144MH2) 5t 480 (V) | Audio Detected < Pass
517 Receiver Peifomance - Mi | Completed Test 48KH2(6.144MH2) 2t 160 (i) | Audio Detected + Pass
519 Operating DC Votage To Be Statted To Be Statted

11/2/2009 2:22 PM::Query: IDN?, Response: TEKTRONIX,DP071604,0211,CF:91.1CT FV:4.3.8 achillesBuild 13
11/2/2008 2:22 PM::Query: "OPT?, Response: MTH: PTH1 ASM: DDRA STU: RTE: IBA: PCE: TDSP.DJE: DJA: USB:
11/2/2009 2:22 PM::Query: CH1:PRObe:ID:TYPe?, Response: "P7330"

11/2/2008 2:22 PM::Query: CH2PRObe:ID:TYPe?, Response: "N/A"

11/2/2008 2:22 PM:w/rite: "RST

11/2/2008 2:22 PM::Closing Signal Source

11/2/2008 2:22 PM::Generating Tek Report

11/2/2008 2:22 PM::Test execution completed

TekExpress launched successfully.

Alw Display Status

¥ Auto Scroll

TekExpress HEAC Quick Start User Manual
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12. As the selected tests are executed,
the application prompts you to verify
the audio response from the DUT.
Click Detected or Not Detected as
appropriate for each test.

13. Follow the on-screen prompts and the
schematics to change the setup. Click
OK to continue.

14. When the tests complete, the application
shows a report in the Report panel.

TekExpress HEAC Quick Start User Manual

'% Yerifying Audio Response : User Action Required 5]

Application Examples

\?) Following Audio pattern iz being transmitted from AWG

Mominal Pattern at Mominal Values

Please confirm if Audio responze from DUT is detected

e

0389-083

ol
File View Tools Help
U | RO -y .y

Select | Acquie | Analze | Repart

HEAC-Receiver : CommonMode-Rx CTS 1.4

Teklron/ix TekExpress A ion F j
Enabling Innovation HEAC Common Mode RX Signal Characteristics

DUT ID : DUTO001 Device Type : HEAC-Receiver
Date/Time : 11/2/2009 14:22 ion Time : 6 Min

AWG F/W Version : 3.1.1416
Scope FiW Version : 4.3.8 ACI
TekExpress Version :HEAC: 1

e T

AWG Serial Number : B010263
Scope Serial Number : 0211
Probe1 Serial Number : 8023217
Probe2 Serial Number : NA

AWG Model : AWGT102
Scope Model : DPO71604

Probet lodel : P7330

Probe2 Model : NIA

Measurement Details Low Limit
Receiver Performance - Nominal | Nominal Pattern at Nominal .
Response Values

517 Receiver Performance - | 48KHz(6.144MHz) at 10%
Differential Signal Di High Differential Voltage

Measured
value
Audio

Detected
Audio

Detected
Audio

Detected

Audio ]

High Limit

10U1, 5Hz @ 6.144MHz

f 17 Receiver Parformance - litter] — __ ~|
‘

TekExpress launched successfully.

0389-136
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Application Examples

Common Mode Operating DC Voltage Test (Receiver)

38

Required equipment Model supported

Real-time oscilloscope Tektronix DPO7000 Series, DPO70000 Series, DPO70000B
Series, DSA70000 Series, DSA70000B Series, and
MSO70000 Series Digital and Mixed Signal Oscilloscopes

Arbitrary waveform generator Tektronix AWG5000 Series, AWG5000B, AWG7000 Series,
and AWG7000B Series Arbitrary Waveform Generator
Probe Tektronix P6243 or P6245 for Tektronix DPO70000

Series, DPO70000B Series, DSA70000 Series, and
DSA70000B Series, and MSO7000 Series Digital and
Mixed Oscilloscopes

Tektronix P6243, P6245, or TAP1500 for Tektronix
DPQ7000 Series Digital Oscilloscopes

HEAC TPA-P adapter Tektronix HEAC-TPA-P

Test fixture TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT,
TF-HDMID-TPAKIT

DUT An HEAC source device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability

This tests the DUT for compliance with common mode operating DC voltage (Receiver) tests.

TekExpress HEAC Quick Start User Manual



Application Examples

1. Connect the DUT to the equipment as shown.

( )~ GPIB/Ethernet cross-cable
AWG5000/AWG7000/B DPO7000 or CEC/CDC controller
Chi ch2 DPO/DSA70000
Analog(+) Analog(+) Ch1 Ch2
© © 0] © :I
= =

<—HDMI cable
J

DC power supply

CEC/CDC
control port

®
WD Source DUT
®

\ HEAC-TPA

HEAC-TPA main plug adapter

®  Connect the HEAC-TPA plug board to the HEAC connector on the Source DUT.
®  Connect the CEC or CDC Controller to the CEC/CDC Control Port on the HEAC-TPA main board.

E  Connect the Ch1 Analog(+) output from a waveform generator to the HEAC+ SMA connector of the HEAC-TPA main
board, and the Ch2 Analog(+) to the HEAC— SMA connector.

®  Set the Impedance Conversion Circuit on the HEAC-TPA main board to 50 Q.

E  Connect a single-ended probe from Ch1 of the Digital Oscilloscope to the HEAC+ probe point on the HEAC-TPA main
board, and a second single-ended probe from Ch2 to the HEAC- probe point.

m  Set the HEAC-TPA main board to enable the Source DUT test, and to use +5 V power from the DC Power Supply. Set
switch S7 to the right (On position) on the HEAC-TPA main fixture.

NOTE. Do not use +5 V power from the Source DUT.

B Connect and set the DC Power Supply to supply +5 V to the HEAC-TPA main board.
B Power on the Source DUT.

B Activate the ARC (Common mode) transmission on the HEAC Source DUT using the CEC/CDC controller.
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2. Select HEAC-Receiver as the device
type.

3. Select the CommonMode-Rx as the
Test Suite.

The default version CTS 1.4.

4, Click Deselect All and select the
Operating DC VoltageTest.

5. Enter the DUT identification in the DUT

ID field.

6. Click Show Schematic to display a
diagram of the test setup and confirm
that your test setup is correct.

7. In the Select panel, highlight the test and

click Configure.

40

¥ TekExpress HEAC Automated Solution (Untitled)*

Fle Vew Took Help

L a— )

Select | Acquie | Anabzs | Feport |

Select Device Select Test Suite Version

[ )
© HEAC-Transmitter [cTs 14 v

05 HEAC-Receiver

O Differential-Rx
£ CommonMode-Rx
O SingleMode-Rx

HEAC-Receiver : CommonMode-Rx CTS 1.4 Test Description

This optional test verifies the receiver A
capability to respond to nominal clock
frequency, amplitude, jitter and

Receiver Performance - Nominal Response.

5.17 Receiver Performance - Differential Signal Disturbance =
5.17 Receiver Performance - Jitter Tolerance
5.17 Receiver Performance - Maximum Input
5.17 Receiver Performance - Minimum Input
519 Operating DC Voltage
TekExpress launched successfully. Tektronix’
0389-137

¥ TekExpress HEAC Automated Solution (Untitled)*
Fle  View Took Help

DUTID DUTOOT

Select | Acquie | Anabze | Repot

Select Device Select Test Suite Version
© HEAC-Transmitter O Differential-Rx CTS 1.4 v
© HEAC-Receiver () CommonMode-Rx

© SingleMode-Rx

HEAC-Receiver : CommonMode-Rx CTS 1.4 Test Description

@

g

TestName

Receiver Perfomance - Nominal Response

5.17 Receiver Performance - Differential Signal Distubance

This test confirms that the Operating A

DC Voltage on the HEAC+/- lines is

within the specified limits, refer 519
v

5.17 Receiver Performance - Jitter Tolerance

5.17 Receiver Performance - Maximum Input

w|0O|ojooo

5.17 Receiver Performance - Minimum Input

TekExpress launched successfully.

?
:

0389-138

TekExpress HEAC Quick Start User Manual



8. Use the default values in the Compliance
Mode to run the tests for compliance with
the standards.

NOTE. To change acquisition parameter
values, click User Defined Mode. A
message appears prompting you that If you
make changes to a test, the test may no
longer be compliant. Click OK to proceed
with the User Defined Mode.

9. Click Close.

10. In the Select panel, click Run to start the
test.

The application switches to the Acquire
tab.

TekExpress HEAC Quick Start User Manual
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!

# Configuration Panel

Configuration for HEAC-Receiver - CommonMode-Rx CTS 1.4

Parameter
Signal Source

Value
AWG7102 (GPIBO:4:INSTR )

Fieal Time Scope

DSA72004 ( TCPIP:192.158.97.83:INSTR )

DUT HEAC+ Signal connected to Real Time Scope at

CH1

DUT HEAC- Signal connected to Real Time Scope at

CH2

Acquite | Analyze | Limits = Comments

Configuration for 5.19 Operating DC Voltage

Acquire Tye Parameter Value
Vettical Scale () 200
Vertical Postion (div) 0
Vertical Offset V) Auto

DC Voltage HEAC + ine
Horizontal Scale [uSec] 10
Horizontal Position (%) 50
Record Length 2500000
Vertical Scale (V) 200

Q) Compliance Mode

© User Defined Mode

Default Settings

Restore

Save

98 TekExpress HEAC Automated Solution (Untitled)”
Fle View Tools Help

Skt | Acqure | Anapze | Repart

DUTID [DUTOOT
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42

11. Click the Analyze tab.

12. The application displays the status of the
tests in the Status Messages window.
Click Save Status to save the status
messages.

13. When the tests complete, the application
shows a report in the Report panel.

\tion (Untitled)*

% TekExpress HEAC Auto/ @0 B

Select | Acqure | Anakze | Repott

/ DpUT D [DUTEDT

HEAC-Receiver : CommonMode-Rx CTS 1.4

Show Pass / Fail

Pass/Fai Stous.

TestName Stalus

|DC Volage : HEAC + ine. |4.0853

513 Operating DC Vokage Completed

|DE Votage : HEAL - ine (4071

; v Pass

1/28/201012.46 PM: Completed test : 5.19 Operaling DC Vollage
1/28/201012.48 PM. Wiite: DUTPUT1:STATE OFF

1/28/2010 12:48 PM: Wiite: DUTPUT2 STATE OFF

1/28/2010 12:48 PM: Closing Signal Source

1/28/2010 12:46 PM: Generating Tek Report

1/28/201012.46 PM: Test execution completed

#/[¥] Display Statu:
Auto Serell

v (e

L] b
NN AN NN RO

TekExpress launched successfully.

Tektronix’|

¥ TekExpress HEAC Automated Solution (Untitled)*
Fle View Tools Help

Select | Acquie | Analze = Report

puTiD [DUTOO!

HEAC-Receiver : CommonMode-Rx CTS 1.4

0389-140

Tektron/ix'

Enabling Innovation

DUT ID : DUTOO1

HEAC Common Mode RX Signal Characteristics Tes

Date/Time : 1/26/2010 11:57

>

TekExpress AL

Device Type : HEAC-Receiver
Execution Time : 3 Min

AWG Model : AWGS014.
Scope Model: DPO7254.
Probet Model
Probe2 Model : P5248

Probet Serial Number :
Probe2 Serial Number

Measurement Details

Test Name

AWG Serial Number : [201001
‘Scope Serial Number : @223

value

WG FAN Version : 33182755
Scope FA Version: 4.3.7 BULD ¢
TekExpress Version

5.19 Operating DC Valtage

DC Voltage : HEAC + line »>=36 4.0627 =44 0.3373, 0.4627
v
DC Voltage : HEAC - line >=36 40735 <=4.4 0.3265,0.4735

DC Voltage : HEAC +line (v)

& >
TekExpress launched successfully. Tektronix’
0389-141
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Single Mode Receiver Tests

Required equipment

Application Examples

Model supported

Real-time oscilloscope

Tektronix DPO7000 Series, DPO70000 Series, DPO70000B
Series, DSA70000 Series, DSA70000B Series, and
MS070000 Series Digital and Mixed Signal Oscilloscopes

Arbitrary waveform generator

Tektronix AWG5000 Series, AWG5000B Series, AWG7000
Series, or AWG7000B Series Arbitrary Waveform Generator

Probe

Tektronix P6243 or P6245 for Tektronix DPO70000
Series, DPO70000B Series, DSA70000 Series, and
DSA70000B Series, and MSO7000 Series Digital and
Mixed Oscilloscopes

Tektronix P6243, P6245, or TAP1500 for Tektronix
DPQ7000 Series Digital Oscilloscopes

HEAC TPA-P adapter

Tektronix HEAC-TPA-P

Test fixture

TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT,
TF-HDMID-TPA-KIT

DUT An HEAC sink or source device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability

TekExpress HEAC Quick Start User Manual
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This tests the DUT for compliance with single mode (Receiver) tests.

1. Connect the DUT to the equipment as shown.

'd ) < GPIB/Ethemet cross-cable
AWG5000/AWG7000/B DPO7000 or CEC/CDC controller
chi cho DPO/DSA70000
Analog(+) Analog(+) Ch1
[0) [0) [0) @ ) 1
— — T -
A ) <—HDMi cable
DC power supply
<—Single-ended probe
CE(t:/(;'DCrt )
control po
p \ f J
HEAC- - |
J2
HEAC- TP2 =
wi B | o |
\ HEAC+ it |\|\|\|||I ||\||||||

] ﬁ Source DUT
)

|
e e ©
HEAC-TPA main -7

HEAC-TPA
plug adapter
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= Connect the HEAC-TPA plug board to the HEAC connector on the Source DUT.
®  Connect the CEC or CDC Controller to the CEC/CDC Control Port on the HEAC-TPA main board.

®  Connect the Ch1 Analog(+) output from a waveform generator to the HEAC+ SMA connector of the HEAC-TPA main
board.

m  Set the Impedance Conversion Circuit on the HEAC-TPA main board to 55 Q.

®m  Connect a single-ended probe from Ch1 of the digital oscilloscope to the HEAC+ probe point on the HEAC-TPA main
board.

m  Set the HEAC-TPA main to use +5 V power from the DC Power Supply.
NOTE. Do not use +5 V power from the Source DUT.

®m Load the waveform data on the arbitrary waveform generator and generate the waveforms.

m  Activate the ARC (Single mode) transmission on the HEAC Sink DUT using the CEC/CDC controller.

2. Select HEAC-Receiver as the device
9% TekExpress HEAC Automated Solution (Untitled)* =1ofx|
ty pe - File View Tools Help
putip [outoor Re S
3. Select the SingleMode-Rx as the Test ] (o] [ ] [EE) @
Suite Select Device Y vouion

The default version CTS 1.4. @ b —
All the single mode receiver tests are
selected by default.

4. Enter the DUT identification in the DUT
ID field.

5. Click Show Schematic to display a
diagram of the test setup and confirm
that your test setup is correct.

TekExpress launched successfully. Tektronix-

6. Inthe Select panel, highlight the test and w12
click Configure.
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7. Use the default values in the Compliance
Mode to run the tests for compliance with
the standards.

NOTE. To change acquisition parameter
values, click User Defined Mode. A
message appears prompting you that If you
make changes to a test, the test may no
longer be compliant. Click OK to proceed
with the User Defined Mode.

8. Click Close.

9. Click Run in the Select panel.

The application switches to the Acquire
tab.

10. Click the Analyze tab.

11. The application displays the status of the
tests in the Status Messages window.
Click Save Status to save the status
messages.

46

i
Configuration for HEAC-Receiver - SingleMode-Rx CTS 1.4
Parameter Value
Signal Source AWGT7102 ( GPIBO:6:INSTR )

Real Time Scope

DPO71604  GPIBO:1:INSTR )

DUT High Signal connected to Fieal Time Scope at CH1

Test at Vel =0V Include
Test at Vel = 25V Include
Test at Vel =5V Include

Acquire | Analyze I Limits I Comments

Configuration for Receiver Performance - Nominal Response

Acquire Type Parameter Value

AW File Name CAHEAC | tems\Audio\Nominal Response.awg
Audio Pattern AW Index for NULL pattem 1

AW Index for Nominal Pattem 2

& Compliance Mode

€ User Defined Mode

@

Default Settings

L e

B TekExpress HEAC Automated Solution (Untitled)*

File View Tools Help

Select | Acquire

Analyze

0389-087

@;Iglzl

puTID [DUTO0!

Report

¥ TekExpress HEAC Automated Solution (Untitled)*
File  View Tools Help
puTID [DUTO0T

0389-088

=lolx|

Select I Acquire | Analyze | Report

HEAC-Receiver : SingleMode-Rx CTS 1.4

' Show Pass / Fail

TestName

Status Measurement Detals Measured Value Pass/Fai Status * |
Vel =0V : Nominal Pattem at No | Audio Detected
Receiver Performance - Nominal | Completed Test Vel =25V : Nominal Pattem at N |Audio Detected v Pass

Vel =5V : Nominal Patten at No | Audio Detected

5.18 Receiver Performance - Jitte.

Vel =0V:10UI, 5Hz @ 6.144MH | Audio Detected
Vel =0V : 02501, 200Hz @614 |Audio Detected
Vel =0V : 0.2U1, 400kHz @614 | Audio Detected
Vel=25V:10UI, 5Hz @B.144M | Audio Detected
Vel =25V : 0.26U1, 200Hz @ 6.1 | Audio Detected
Vel =25V : 0.2, 400kHz @ 6.1 |Audio Detected

Vel =5Y: Testing 10Ul SHz @ 6.

5.18 Receiver Performance - Max

<

Vel=0V: 48KH2(6.144MHz) at 4 | Audio Detected

Vel = 25V: Completed 48KHz(6.
Vel =25V : 48KHz(6.144MHz) at | Audio Detected

L of]

TekExpress launched successfully.

11/2/2009 3.02 PM: Started Testing Vel = 5 : 10U 5z @ 6.144MHz =

11/2/2009 3.02 PM: Wikte: AWGC:STOP 2P isplay staas
11/2/2003 302 PM: Wike: DUTPUT1:STATE OFF
11/2/2003 302 PM: Wwike: DUTPUT2 STATE OFF

11/2/2009 3:02 PM: Wiite: SEQuenceLENGth 1 o Clexdl
11/2/2008 3:02 PM: Wiite: SEQUENCE-ELEMENT2:WAVEFORM1 “JiterSHz10U148k400H21kHz400mY_c*

11/2/2009 3:02 PM::Wiite: SEQUENCE ELEMENT2WAVEFORM2 "JiterSHz10U148k 400Hz1kHz400my_c" j _SaveStatus
11/2/2009 3:02 PM: Wiite: AWGCRUN 2

' Auto Seroll

0389-117
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12. The single mode receiver tests are run at

three terminal voltage levels (Vel): 0V, X

25V, and 5V, -
Q) Adjust the Vel = 0V

Click OF. to continue

0389-089

13. The application prompts you to verify
the audio response from the DUT.
Click Detected or Not Detected as \?‘)
appropriate for each test.

Following Audio pattern is being transmitted from AWGE

el =0 Nominal Pattern at Mominal Yalues

Please confim if Audio response from DUT iz detected

14. Repeat Steps 13 and 14 for different
terminal voltage levels and audio
patterns of various frequencies.

15. When the tests complete, the application ~lojx]
shows a report in the Report panel. o

Select | Acquie | Analyze | Report

HEAC-Receiver : SingleMode-Rx CTS 1.4

Teklron/ix A

p F k

Enabling Innovation

HEAC Single Mode RX Signal Characteristics

DUT ID : DUT001

Device Type : HEAC-Receiver
Date/Time : 11/2/2009 16.05

Execution Time : 17 Min

AWG Model: AWG7102 AWG Serial Number : B010263 AWG FAW Version : 3.1.
Scope Model : DPO71604 Scope Serial Number : 0211 Scope FAW Version : 4.3.
Probe Model: P7330 Probe Serial Number : 023217

TekExpress Version :HE/

value
>=0 <=5

DC Voltage @ Vel =0V -0.1274 51274, 01274
5.20 Operating DC Valtage DC Voltage @ Vel =25V >=0 -0.0160 <=5 5016,-0.016
DC Voltage @ Vel =5V >=0 -0.0160 <=5 5.016,-0.016
Vel =0V - Nominal Patter at . m . _ ol
Nominal Values Detectad -
il | o
TekExpress launched successfully. i
0389-143
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Single Mode Operating DC Voltage Test (Receiver)

48

Required equipment Model supported

Real-time oscilloscope Tektronix DPO7000 Series, DPO70000 Series, DPO70000B
Series, DSA70000 Series, DSA70000B Series, and
MSO70000 Series Digital and Mixed Signal Oscilloscopes

Arbitrary waveform generator Tektronix AWGS5000 Series, AWG5000B Series, AWG7000
Series, or AWG7000B Series Arbitrary Waveform Generator
Probe Tektronix P6243 or P6245 for Tektronix DPO70000

Series, DPO70000B Series, DSA70000 Series, and
DSA70000B Series, and MSO7000 Series Digital and
Mixed Oscilloscopes

Tektronix P6243, P6245, or TAP1500 for Tektronix
DPQ7000 Series Digital Oscilloscopes

HEAC TPA-P adapter Tektronix HEAC-TPA-P

Test fixture TF-HEAC-TPA-P (A/C) or TF-HEAC-TPA-KIT,
TF-HDMID-TPAKIT

DUT An HEAC source device

SMA Cables Tektronix part number 174-1428-00 (1.5 meter)
Tektronix part number 174-1341-00 (1 meter)

HDMI Cable HDMI cable with HEAC capability

This tests the DUT for compliance with single mode operating DC voltage (Receiver) tests.
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1. Connect the DUT to the equipment as shown.

( ) < GPIB/Ethernet cross-cable
AWG5000/AWG7000/B DPO7000 or CEC/CDC controller
ch1 ch2 DPO/DSA70000
Analog(+) Analog(+) Ch1 Ch2
® o [0) ® e ® 1
— — = =
~—HDMI cable
J

DC power supply

<—Single-ended probe

CEC/CDC control port J
HEAC- F :
\ J8l’oih n (HEAC-) |
(M Il
E HEAC- P2 m

—
=1

®
D Source DUT
©

\ HEAC-TPA

plug adapter

reaciol ™ [

| . o4
i
HEAC-TPA main /

®  Connect the HEAC-TPA plug board to the HEAC connector on the Source DUT.
®  Connect the CEC or CDC Controller to the CEC/CDC Control Port on the HEAC-TPA main board.

E  Connect the Ch1 Analog(+) output from a waveform generator to the HEAC+ SMA connector of the HEAC-TPA main
board.

m  Set the Coupling & Impedance Conversion Circuit on the HEAC-TPA main board to 55 Q.

B Connect a single-ended probe from Ch1 of the digital oscilloscope to the HEAC+ probe point on the HEAC-TPA main
board.

m  Set the HEAC-TPA main board to enable the Source DUT test, and to use +5 V power from the DC Power Supply. Set
switch S7 to the right (On position) on the HEAC-TPA main fixture.

NOTE. Do not use +5 V power from the Source DUT.

B Connect and set the DC Power Supply to supply +5 V to the HEAC-TPA main board.
= Power on the Source DUT.
B Activate the ARC (Single mode) transmission on the HEAC Source DUT using the CEC/CDC controller.

B | oad the nominal audio waveform data on the arbitrary waveform generator and generate the waveform.
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2. Select HEAC-Receiver as the device
type.

3. Select the SingleMode-Rx as the Test
Suite.

The default version CTS 1.4.

4. Click Deselect All and select the
Operating DC Voltage test.

5. Enter the DUT identification in the DUT
ID field.

6. Click Show Schematic to display a
diagram of the test setup and confirm
that your test setup is correct.

7. In the Select panel, highlight the test and
click Configure.

50

¥ TekExpress HEAC Automated Solution (Untitled)*

Fle  Vew Tools Help

Select | Acquie | Anchee | Repat |

puTID |DUTOD1

Select Device

Select Test Suite

© HEAC-Transmitter
0D HEAC-Receiver

O Differential-Rx
© CommonMode-Rx
&) SingleMode-Rx

CTS 1.4 [ v/

HEAC-Receiver : SingleMode-Rx CTS 1.4 Test Description

This optional test verifies the receiver A

Select capability to respond to nominal clock —
Receiver Performance - Nominal Response frequency, amplitude. jitter and
5.18 Receiver Performance - Jitter Tolerance
518 Receiver Perfomance - Masimum Input
518 Receiver Performance - Minimum Input
5.20 Operating DC Voliage
*—
TekExpress launched successfully, Tektronix’
0389-144

¥ TekExpress HEAC Automated Solution (Untitled)®
Ble Vew Tods Help

DUTID |DUTO01

Select | Acquie | Anabze | Repot |

Select Device

Select Test Suite Version

O HEAC-Transmitter
© HEAC-Receiver

O Differential-Rx
© CommonMode-Rx
© SingleMode-Rx

CTS 1.4 v

HEAC-Receiver : SingleMode-Rx CTS 1.4 [[esiDoscow bog

Select TestName

[ | Receiver Perfomance - Nominal Response

5.18 Receiver Performance - Jitter Tolerance

This test confims that the Operating A

DC Voltage on the HEAC+/- lines is

within the specified limits, refer 5.20
v

5.18 Receiver Performance - Maximum Input

[m]
[m]
e,

[ 518 Receiver Performance - Mirimum Input
(Sl 5 20 Operating DC Voliage

TekExpress launched successfully.

0389-145
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8. Use the default values in the Compliance
Mode to run the tests for compliance with
the standards.

NOTE. To change acquisition parameter
values, click User Defined Mode. A
message appears prompting you that If you
make changes to a test, the test may no
longer be compliant. Click OK to proceed
with the User Defined Mode.

9. Click Close.

10. Click Run in the Select panel.

The application switches to the Acquire
tab.

TekExpress HEAC Quick Start User Manual
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# Configuration Panel X

Configuration for HEAC-Receiver - SingleMode-Rx CTS 1.4

Parameter
Signal Source

Value
AWG7102 ( GPIBO:4:INSTR )

Fieal Time Scope

DSA72004 ( TCPIP:192.158.97.83:INSTR )

DUT HEAC+ Signal connected to Real Time Scope at CH1

TestatVel =0V Include
TestatVel =25V Include
TestatVel=5Y Include

Acquite | Analyze | Limits | Comments

Configuration for 5.20 Operating DC Voltage

Acquire Type

HEAC DC Voltage

Parametes Value
Vettical Scale (i) 200
Vertical Positon (div) 0
Vertical Offset (V) Auto
Horizontal Scale [uSec) 10
Horizontal Positon (%) 50
Record Length 2500000

© Compliance Mode:

© User Defined Mode

Default Settings

Restore

Save

R

2 TekExpress HEAC Automated Solution (Untitled)* [BGEE

He Vew o tep

Skt | Acqure | Anapze | Repart

ourio [ouTan

0389-146
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52

11. The operating DC voltage test runs at
three terminal voltages: 0V, 2.5V, and
5 V. Adjust the voltage and click OK to
continue.

¥ User Action Required @

Q) Adiust the Vel = 0¥

Click OF. to continue

0389-119

¥ User Action Required [Z]

\l) Adjust the Vel = 25

Click OF. to continue

¥ User Action Required @

Q) Adiust the Vel = 5

Click OF. to continue

0389-111
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1 2- Cl ick the Analyze tab- W TekExpress HEAC Auts tion (Untitled)*

Fle  View Tools Help

13. The application displays the status of the e I
tests in the Status Messages window. WEAC Rociver  SinleMorde s CT5 1.4
Click Save Status to save the status Toatne stae F L ‘

520 Operating DC Vokage Completed DC Voltage @ Vel =25V (3018 | v Pass

messages DCVolage @ Vel =5V (40575 |

1/28/201012:40 PM: Setiing export stait 4[] Display Stat
1/28/2010 1240 PM: Transtering fe C:\image.png from Realiime scope as X SHEAC\Uniied Session\DLT001\20100128_12371ADC Vollage DR
Auto Serell

1/28/2010 12:40 PM: Started acquisition

1/28/20101240 PH:-Completed test 5,20 Operating DC Volage

1B a0 1241 o Ter et congied S—C

@ @ uSapsia,

T

TekExpress launched successfully, Tektronix'|
0389-147

14. When the tests complete, the application

Fle ¥ew Took Help

shows a report in the Report panel.
DUTID [DUTOD! Rn s

Select | Acquie | Anabzs | Repott

HEAC-Receiver : SingleMode-Rx CTS 1.4

B
Teklmn/lX' TekExpress Automation Framework
Enabling Innovation HEAC Single Mode RX Signal Characteristics Test R
DUT ID : DUTOD! Device Type : HEAC-Receiver
Date/Time : 1/26/2010 12.41 Execution Time : 4 Min
NG Model : NiA G Serial Number - i NG FI Version: NiA
Scope Model: DPO7Z54 Scope SerialNumber : G223 Scope FA Version: 437 BULD &
Probe Model © PE248 Probe Serial Number - B013061 TekExpress Version ‘HEAC: 12546, F
value
DC Voltage @ Vel =0V, >=0 10160 <=5 3.984,1.016
5.20 Operating DC Voltage DC Voltage @ Vel =25V >=0 30160 <=5 1.984,3016
DC Voltage @ Vel =5V >=0 40575 <=5 0.9425, 4.0575
< >
TekExpress launched successfuly. Tektronix'|
0389-148
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Index

A

Acquire, 8

Analyze, 8,13,17,21,27, 32

Arbitrary waveform generator, 29,
33, 38, 43, 48

C

Common mode
receiver, 35
Compliance mode, 6, 12, 16, 20,
26, 31, 32, 35, 41, 46, 51
Configure, 6
Acquire panel, 7
Analyze panel, 7
Comments panel, 7
Limits panel, 7
receiver test, 31, 35, 40, 45, 50
transmitter test, 12, 16, 20, 26
Conformance
CTS 1.4 specifications, vi
HDMI 1.4 standards, vi
Connect
equipment, 2
Connections
common mode receiver
tests, 34
common mode tests, 34
differential mode
transmitter, 11, 15, 19,

25
differential receiver tests, 30,
39, 49
single mode receiver tests, 44,
45
D
Device, 6

Differential mode
Operating DC Voltage test, 14
receiver, 31, 40, 50
transmitter, 12, 16, 20
Differential mode Operating DC
Voltage transmitter tests
Probe, 14
Real-time oscilloscope, 14

TekExpress HEAC Quick Start User Manual

Differential mode transmitter
tests, 10

DUT, 10, 14, 18, 24, 29, 33
id, 8

DUT IP Address, 31

H

HDMI Cable, 10
HTML report, vi

J

Jumper setup, 5

Multiple tests, 6

P

Pass/Fail notification, vi
Probe, 10, 18, 24, 29

R

Readme, 1
Real-time oscilloscope, 10, 18, 24,
29, 38, 43, 48
Receiver test
common mode, 33
differential mode, 29, 38, 48
single mode, 44
Related documentation, vii
Report, 13, 17, 23, 28, 32
generate, 9
HTML, 9
previewing, 9
print, 9
printing, 9
save, 9
saving, 9
Run
test, 8

S

Safety Summary, iii

Show Schematic, 2, 6, 12, 16, 20,
26, 31, 35, 40, 45, 50
Single mode
receiver, 45
transmitter, 26
SMA Cables, 10
Software
closing the, 2
features, vi
installation, 1
process flow, 3
starting the, 2
upgrades, vii
Status messages, 8, 13, 17, 21, 27,
32
Switch setup, 4

T

Test
configuring, 6
details, 9
interpreting the result, 9
parameters, 6
report, 9
running, 8
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