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WARRANTY

Tektronix warrants that the products that it manufactures and sells will be free from defects in materials and workmanship
for a period of one (1) year from the date of shipment. If a 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.

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 product to Customer if the shipment is to a location within the country in which the
Tektronix service center is located. Customer shall be responsible for paying all shipping charges, duties, taxes, and any
other charges for products returned to any other locations.

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; c) 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 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

To Avoid Fire or
Personal Injury

Symbols and Terms

/N

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.

Use Proper Power Cord. Use only the power cord specified for this product and
certified for the country of use.

Ground the Product. This product is grounded through the grounding conductor
of the 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.

Do Not Operate Without Covers. Do not operate this product with covers or panels
removed.

Avoid Exposed Circuitry. Do not touch exposed connections and components
when power is present.

Do Not Operate With Suspected Failures. If you suspect there is damage to this
product, have it inspected by qualified service personnel.

Do Not Operate in Wet/Damp Conditions.
Do Not Operate in an Explosive Atmosphere.
Keep Product Surfaces Clean and Dry.

Provide Proper Ventilation. Refer to the manual’s installation instructions for
details on installing the product so it has proper ventilation.

No Power Switch. The power supply cord is considered the disconnecting device;
disconect the main power by means of the power cord.

Terms in this Manual. These terms may appear in this manual:

WARNING. Warning statements identify conditions or practices that could result
in injury or loss of life.
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CAUTION. Caution statements identify conditions or practices that could result in
damage to this product or other property.

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 includihg product.

Symbols on the Product. The following symbols may appear tire product:

A A @B O @

CAUTION WARNING Double Protective Ground Not suitable for
Refer to Manual High Voltage Insulated (Earth) Terminal connection to

the public telecom-
munications network

TG700 TV Signal Generator Platform Service Manual
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Service Safety Summary

Only qualified personnel should perform service procedures. Rea8dhice
Safety Summargnd theGeneral Safety Summalpgfore performing any service
procedures.

Do Not Service Alone. Do not perform internal service or adjustments of this
product unless another person capable of rendering first aid and resuscitation is
present.

Disconnect Power. To avoid electric shock, disconnect the mains power by means
of the power cord or, if provided, the power switch.

Use Care When Servicing With Power On. Dangerous voltages or currents may

exist in this product. Disconnect power, remove battery (if applicable), and
disconnect test leads before removing protective panels, soldering, or replacing
components.

To avoid electric shock, do not touch exposed connections.
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Preface

This is the service manual for the TG700 TV Signal Generator Platform. This
manual contains information needed to service a TG700 to the module level.

Manual Structure

This manual is divided into sections, suctSagcification@andTheory of
Operation Further, some sections are divided into subsections, sirRrodisct
DescriptionandRemoval and Installation Procedures

Sections containing procedures also contain introductions to those procedures.
Be sure to read these introductions because they provide information needed to
do the service correctly and efficiently. The following are brief descriptions of
each manual section.

B Specificationgontains a description of the TG700 and the characteristics
that apply to it.

m  Operating Informationncludes installation and basic operating information.

m  Theory of Operatiorontains circuit descriptions that support service to the
module level.

m  Performance Verificatiomontains procedures for confirming that a TG700
functions properly and meets warranted characteristics.

®  Adjustment Procedureontains procedures for adjusting a TG700 to meet
warranted characteristics.

®  Maintenancecontains information and procedures for performing preventive
and corrective maintenance for a TG700. These instructions include
cleaning, module removal and installation, and fault isolation to the module
level.

m  Optionscontains a description of available options for the TG700.

m  Electrical Parts Listcontains a statement referring you to Mechanical
Parts Listsection, where both the electrical and mechanical modules are
listed.

m  Diagramscontains a block diagram and an interconnect diagram.

m  Mechanical Parts Lisincludes a table of all replaceable modules, their
descriptions, and their Tektronix part numbers.
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Manual Conventions

Modules

Safety

This manual uses certain conventions that you should become familiar with.

Some sections of the manual contain procedures for you to perform. To keep
those instructions clear and consistent, this manual uses the following
conventions:

m  Names of front panel controls and menus appear in the same case (initial
capitals, all uppercase, etc.) in the manual as is used on the TG700 front
panel and menus.

® [nstruction steps are numbered unless there is only one step.

m  Bold text refers to specific interface elements that you are instructed to
select, click, or clear.

Example: Press tHENTER button to access the PRESET submenu.

m [talic text refers to document names or sections. Italics are also used in
NOTES, CAUTIONS, and WARNINGS.

Example: Thébiagramssection, beginning on page 9-1, includes a block
diagram and an interconnect diagram.

Throughout this manual, any replaceable component, assembly, or part of the
TG700 is referred to generically as a module. In general, a module is an
assembly (like a circuit board), rather than a component (like a resistor or an
integrated circuit). Sometimes a single component is a module. For example, the
chassis of the TG700 is a module.

Symbols and terms related to safety appear ils#iety Summanyear the
beginning of this manual.

Finding Other Information

Other documentation for the TG700 includes:

m TheTG700 TV Signal Generator Platform User Man(iegktronix part
number 070-A799-XX) contains a tutorial to quickly describe how to operate
the TG700. It also includes an in-depth discussion on how to more complete-
ly use the TG700 features.

TG700 TV Signal Generator Platform Service Manual
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Contacting Tektronix

Phone 1-800-833-9200

Address Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun Drive

P.O. Box 500

Beaverton, OR 97077

USA
Web site www.tektronix.com
Sales support 1-800-833-9200, select optiofi 1
Service support 1-800-833-9200, select optior 2
Technical support Email: techsupport@tektronix.com

1-800-833-9200, select optiofi 3
6:00 a.m. — 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Introduction

This manual contains information needed to properly service the TG700 TV
Signal Generator Platform, as well as general information critical to safe and
effective servicing.

To prevent personal injury or damage to the TG700, consider the following
before attempting service:

®  The procedures in this manual should be performed only by a qualified
service person.

m  Read theéGeneral Safety Summaayd theService Safety Summary,
beginning on page v.r

®  Readinstallationin section 20perating Information

When using this manual for servicing be sure to follow all warnings, cautions,
and notes.

Performance Check Interval

Generally, the performance check described in sectiBedormance Verifica-
tion, should be done every 12 months. In addition, a performance check is
recommended after module replacement.

If the TG700 does not meet performance criteria, repair is necessary.

Strategy for Servicing

Throughout this manual, the term “module” refers to any field-replaceable
component, assembly, or part of the TG700.

This manual contains all the information needed for periodic maintenance of the
TG700 (Examples of such information are procedures for checking perfor-
mance).

Further, it contains all information for corrective maintenance down to the
module level. To isolate a failure to a module, use the fault isolation procedures
found inTroubleshootingpart of section @ylaintenanceTo remove and replace
any failed module, follow the instructionsiRemoval and Installation Proce-

dures also part of section 6. After isolating a faulty module, replace it with a
fully-tested module obtained from the factory. SectionMéchanical Parts

List, contains part number and ordering information for all replaceable modules.

TG700 TV Signal Generator Platform Service Manual Xiii
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Tektronix Service Offerings

Tektronix provides service to cover repair under warranty as well as other
services that may provide a cost-effective answer to your service needs.

Whether providing warranty repair service or any of the other services listed
below, Tektronix service technicians are well trained to service the TG700. They
have access to the latest information on improvements to the TG700 as well as
the latest new options.

Warranty Repair Service  Tektronix warrants this product for one year from date of purchase. The warranty
appears after the title page in this manual. Tektronix technicians provide
warranty service at most Tektronix service locations. The Tektronix product
catalog lists all worldwide service locations or you can visit our web site for
service information: www.tektronix.com.

Self Service  Tektronix supports repair to the module level by providing Module Exchange

Module Exchange. This service reduces down-time for repair by allowing you to
exchange most modules for remanufactured ones. Each module comes with a
90-day service warranty.

For More Information. Contact your local Tektronix service center or sales
engineer for more information on any of the repair or adjustment services just
described.

xiv TG700 TV Signal Generator Platform Service Manual
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Product Overview

The TG700 TV Signal Generator Platform is a multiformat TV signal generator
platform supporting both analog and digital video standards. The TG700 consists
of a mainframe and up to four plug-in modules. The modules are either signal
generators or they provide special functions, such as genlock capability.

Key Features  The TG700 and the available modules provide the following features:

®  Simultaneous generation of HDTV/SDTV multi format synchronized signal
and test signal

®  Modular architecture with up to four generators or special function modules

®  Analog genlock function dealing with NTSC or PAL black burst signal,
HDTYV trilevel sync signal, and CW signals (AGL7).

®m Independent setting of amplitudes, frequencies, and audio clicks of 16
channel embedded audio signal (DVG7 and HDVGTY)

m  Circle, logo, and text overlays on test signals (DVG7 and HDVG7)

®  Moving picture generation function by scrolling the active area of the signal
(DVG7 and HDVGY7)

m  Reference generator performance level

m  Ethernet interface for remote control and downloading various files such as
signal files, logo files, and preset files

A signal library and various application software are included in the attachment
CD-ROM to execute the following operations:

m  Upload and download files such as signal files, logo files, and preset
files

®  Download the signals from the signal library to the TG700
m  Create a logo (logo file) to be inserted into the test signal

m  Create a frame picture file using the generation of a picture or test
pattern

TG700 TV Signal Generator Platform Service Manual 1-1
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Specifications

Tables 1-1 through 1-3 list the electrical, environmental, and mechanical
characteristics of the TG700 mainframe. For the specifications of a specific
generator module or other module, refer to the module User manual. Table 1-4

lists the certification and compliances.

The performance requirements listed in the electrical characteristics portion of
these specifications apply over an ambient temperature ran§e&ab0+50 C.
The rated accuracies are valid when the instrument is calibrated at an ambient
temperature range of +2C to +30 C, after a warm-up time of 20 minutes.

Electrical Characteristics

Table 1-1: Electrical characteristics

Characteristic

Performance requirements

Reference information

The number of modules that can be
installed

Maximum 4

Only a limited number of some modules can
be installed in a TG700 mainframe:

AGL7 Maximum 1

HDVG7 Maximum 2

Clock
Stability <1 ppm/year

AC power source
Rating voltage 100 V to 240 VAC
Voltage range 85 V1o 250 VAC
Frequency range 48 Hz to 63 Hz
Maximum power 100 W
Maximum current 1.2A

Heat Dissipation

Maximum power

100 W maximum. Maximum line current is
1.2 Arms at 50 Hz

Surge current

< 40 A peak for equal or less than 5 line
cycles, after the instrument has been turned
off for at least 30 seconds.

TG700 TV Signal Generator Platform Service Manual
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Specifications

Environmental Characteristics

Table 1-2: Environmental characteristics

Characteristic Description
Temperature
Operating 0° C to +50° C
Nonoperating -20° Cto +60° C
Relative Humidity
Operating 20% to 80% (No condensation)
Maximum wet-bulb temperature 29.4° C
Nonoperating 5% to 90% (No condensation)
Maximum wet-bulb temperature 40.0° C
Altitude
Operating To 4.5 km (15,000 feet)
Maximum operating temperature decreases 1° C each 300 m above 1.5 km.
Nonoperating To 15 km (50,000 feet)
Vibration
Operating 2.65 m/s? (0.27 Gyms), 5 to 500 Hz, 10 min,three axes
Nonoperating 22.3 m/s? (2.28 Gyps), 5 to 500 Hz, 10 min,three axes
Shock
Nonoperating 294 m/s? (30 G), half-sine, 11 ms duration
Clearance
Side 5cm
Rear 5cm

Mechanical Characteristics

Table 1-3: Mechanical characteristics

Characteristic Description
Dimensions
Height 44 mm
Width 438 mm
Depth 559 mm
Weight!
Net Approximately 5.5 kg (mainframe only, without rack rail)

1 Total weight of the TG700 will vary depending on the number and type of modules installed.
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Specifications

Certifications and Compliances

Table 1-4: Certifications and compliances

Category Standard or description

EC Declaration of Conformity -

Meets the intent of Directive 89/336/EEC for Electromagnetic Compatibility. Compliance

EMC was demonstrated to the following specifications as listed in the Official Journal of the

EN 61000-3-2
EN 61000-3-3

EN 61000-4-2
EN 61000-4-3
EN 61000-4-4
EN 61000-4-5
EN 61000-4-6
EN 61000-4-8
EN 61000-4-11

European Communities:

EN 55103-1 Emissions:
EN 55022 Class B
EN 55103-1 Annex A
EN 55103-1 Annex B

EN 55103-2 Immunity:

EN 55103-2 Annex A
High-quality shielded cables must be used to ensure compliance to the above listed

Radiated and Conducted Emissions
Magnetic Field Emissions

Power Line Inrush Current

AC Power Line Harmonic Current Emissions
Line Voltage Alteration and Flicker

Electrostatic Discharge Immunity

RF Electromagnetic Field Amplitude Modulated
Electrical Fast Transient/Burst Immunity

AC Mains Surge Immunity

Conducted RF Immunity

Power Frequency Electromagnetic Field Immunity
Mains Voltage Dip & Interruption Immunity
Magnetic Field Immunity

standards.
Australia/New Zealand Declaration of Complies with EMC provision of Radiocommunications Act per the following standard(s):
Conformity - EMC
AS/NZS 3548 Industrial, Scientific, and Medical Equipment: 1992

FCC Compliance
Limits.

Emissions comply with FCC Code of Federal Regulations 47, Part 15, Subpart B, Class A

EC declaration of conformity-

EN 61010-1/A2:1995

Compliance was demonstrated to the following specification as listed in the Official Journal
Low voltage of the European Union:

Low Voltage Directive 73/23/EEC, amended by 93/69/EEC

Safety requirements for electrical equipment for
measurement control and laboratory use.

U.S. nationally recognized testing UL 3111-1
laboratory listing

Standard for electrical measuring and test equipment.

Canadian certification

CAN/CSA C22.2 No.1010.1

CSA safety requirements for electrical and electronic
measuring and test equipment.

1-6
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Specifications

Table 1-4: Certifications and compliances (cont.)

Category

Standard or description

Installation (Overvoltage) Category

Terminals on this product may have different installation (overvoltage) category designa-
tions. The installation categories are:

CAT Il Distribution-level mains (usually permanently connected). Equipment at this level
is typically in a fixed industrial location.

CAT Il  Local-level mains (wall sockets). Equipment at this level includes appliances,
portable tools, and similar products. Equipment is usually cord-connected.

CAT|  Secondary (signal level) or battery operated circuits of electronic equipment.

Pollution Degree

A measure of the contaminates that could occur in the environment around and within a
product. Typically the internal environment inside a product is considered to be the same as
the external. Products should be used only in the environment for which they are rated.

Pollution Degree 2 Normally only dry, nonconductive pollution occurs. Occasional-
ly a temporary conductivity that is caused by condensation
must be expected. This location is a typical office/home
environment. Temporary condensation occurs only when the
product is out of service.

IEC Characteristics

Equipment type:

Test and Measuring

Installation Category Il (as defined in IEC 61010-1, Annex J)

Pollution Degree 2 (as defined IEC 61010-1)

Safety Class | (as defined in IEC 61010-1, Annex H)-grounded product

TG700 TV Signal Generator Platform Service Manual 1-7
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Installation

This section provides the following information to set up your TG700:
m  Supplying Operating Power

m  Operating Environment

®  Applying and Interrupting Power

m  Warning Message for Fan Failure

m  Repackaging Instructions

Supplying Operating Power

/N

NOTE. Read all information and heed all warnings in this subsection before
connecting the TG700 to a power source.

WARNING. AC POWER SOURCE AND CONNECTION. The TG700 operates
from a single-phase power source. It has a three-wire power cord and two-pole,
three-terminal grounding type plug. The voltage to ground (earth) from either
pole of the power source must not exceed the maximum rated operating voltage,
250 volts.

Before making connection to the power source, be sure the TG700 has a suitable
two-pole, three-terminal grounding-type plug.

GROUNDING. This instrument is safety Class 1 equipment (IEC designation).
All accessible conductive parts are directly connected through the grounding
conductor of the power cord to the grounded (earthing) contact of the power

plug.

TG700 TV Signal Generator Platform Service Manual 2-1
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Power Cord Information

WARNING. The power input plug must be inserted only in a mating receptacle
with a grounding contact where earth ground has been verified by a qualified
service person. Do not defeat the grounding connection. Any interruption of the
grounding connection can create an electric shock hazard.

For electric shock protection, the grounding connection must be made before
making connection to the instrument’s input or output terminals.

A power cord with the appropriate plug configuration is supplied with each
TG700. Table 2-1 gives the color-coding of the conductors in the power cord. If
you require a power cord other than the one supplied, refer to TabRoRvEr

cord identification

Table 2-1: Power-cord conductor identification

Conductor Color Alternate color
Ungrounded (Line) Brown Black
Grounded (Neutral) Light Blue White
Grounded (Earthing) Green/Yellow Green
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Table 2-2: Power cord identification

Plug configuration

Normal usage

Option number

North America Standard
125V
Europe At
230V
United Kingdom A2
230V
Australia A3
230V
‘Q North America Ad

0 230V

O \‘\sz
Switzerland A5
230V

Operating Voltage  This TG700 operates with any line voltage from 100-240 MA&with any line
frequency from 48—-63 Hz. Before plugging the cord into the outlet, be sure that
the line voltage is in the proper range.

TG700 TV Signal Generator Platform Service Manual
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Operating Environment

The following environmental requirements are provided to ensure proper
operation and long instrument life.

Operating Temperature ~ Operate the TG700 where the ambient air temperature is fradnt® +50 C.
Store the TG700 in ambient temperatures fron*-Q@o +60 C. After storage
at temperatures outside the operating limits, allow the chassis to stabilize at a
safe operating temperature before applying power.

Ventilation Requirements  Leave space for cooling by ensuring standard side clearance for rack mounting or
2 inches (5.1 cm) of side clearance for counter top use. Also, ensure sufficient
rear clearance (approximately 2 inches) so that cables are not damaged by sharp
bends.

Applying and Interrupting Power

Consider the following information when you power on or power off the TG700,
or when external power loss occurs.

Connect Power Cable  Connect the power cable to the instrument first, and then connect it to the AC
power source. Note that connecting the power cable causes the instrument to
power on. Refer to Table 2-2 for power cord identification.

CAUTION. The instrument does not have a power switch. When you connect the
! power cable to the AC line connector, the instrument powers on.

After connecting the power, make sure that the fan on the rear panel is working.
If the fan is not working, turn off the power by disconnecting the power cable
from the AC power source and contact your local Tektronix Field Office or
representative.

Power Off  To power off the TG700, disconnect the power cable from the AC power source.
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Warning Message for Fan Failure

/N

CAUTION. If the fan on the rear panel stops working, disconnect the power cable
from the AC power source. Internal components could be damaged.

The TG700 displays the following warning message if the fan on the rear panel
stop working:

FAN FAULT ALARM

* Main Cooling Fan Serious Problem *

If this warning message appears, disconnect the power cable from the AC
voltage line and contact your local Tektronix Field Office or representative.

While the message is displayed, the front panel-buttons are disabled. However,
you can operate the buttons temporarily by pressing the FRONT PANEL
ENABLE button on the front panel until the indicator next to the button lights.

In this case, the warning message reappears and the front-panel buttons are
disabled when five minutes have passed since the last operation.

Repackaging Instructions

If you ship the TG700, pack it in the original shipping carton and packing
material. If the original packing material is not available, package the instrument
as follows:

1. Obtain a corrugated cardboard shipping carton with inside dimensions at
least 15 cm (6 inches) taller, wider, and deeper than the instrument. The
shipping carton must be constructed of cardboard with 170 kg (375 pound)
test strength.

2. If you are shipping the instrument to a Tektronix field office for repair, attach
a tag to the instrument showing the instrument owner and address, the name
of the person to contact about the instrument, the instrument type, and the
serial number.

3. Wrap the instrument with polyethylene sheeting or equivalent material to
protect the finish.

4. Cushion the instrument in the shipping carton by tightly packing dunnage or
urethane foam on all sides between the carton and the TG700. Allow 7.5 cm
(3 in) on all sides, top, and bottom.

5. Seal the shipping carton with shipping tape or an industrial stapler.
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Installed Options

2-6

Your instrument may be equipped with one or more instrument options. Except
for the line-cord options described by Table 2-2 on page 2-3, all options and
optional accessories are listed and described in Sect@ptibns For further
information and prices of instrument options, see your Tektronix Products
catalog or contact your Tektronix Field Office.
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Using the Menu Displays

This section provides an overview of the mainframe main menu and submenus.

Mainframe Main Menu

When you power on the TG700 and the initializing process for all of the
installed module is completed, the top menu item of the mainframe main menu
appears on the LCD display. Press theAlpdqr down §) arrow button to scroll
through the available menu selections in the main menu.

The mainframe main menu allow you to access submenus to set the various
system settings. Figure 2-1 shows the mainframe main menu.

Power on the TG700 manframe
] AN
ENTER
TG700: PRESET ToPRESET Submenu
(pege 27)
GANCEL
VAN V
ENTER
TG700: SEQUENCE To SEQUENCE Submenu
(pege 28)
L GANCEL
A v ENTER
TG700: FRAME RESET STATUS ToFRAMERESET STATUS Submenu
(page 29)
GANCEL
A v ENTER
TG700: UTILTY ToUTILITY Submenu
(page 210)
CANCEL
] V.

Figure 2-1: Mainframe main menu

PRESET Submenu  This menu allows you to recall instrument settings saved as a preset or save the
current instrument settings to a preset. Use tha)ioK down §) arrow button
to scroll through the menu items. Figure 2-2 shows the PRESET submenu.
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Select PRESETinthe manmenu

A /
iy <>

Select a preset 1o recal

A %

TG700: PRESET: SAVE
Power OnDefautt < D

Selectapresetnumberto saveinstument setings

A %

TG700: PRESET: RENAVE Sdectapresetio —_—
PRESET1 <> apest -« [Fttepestame

A i

Ty e <=

] Y.

Select a preset fo delele

Figure 2-2: PRESET submenu

SEQUENCE Submenu  This menu allows you to select and run a sequence that is already loaded into the
TG700. A sequence is a series of generator settings defined using the Tcl
language and SCPI commands. The TG700 loads a sequence and runs the
command and settings in the order dictated by the sequences file. Figure 2-3
shows the SEQUENCE submenu.

Select SEQUENCE inthemainmenu
A
T@%SEW%YW < D Seeda obenn
A i
. . ENTER
TG700: SEQUENCE:STOP Sophesequencecurentyuming
] Y.

Figure 2-3: SEQUENCE submenu
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FRAME RESET STATUS  This menu allow you to display which of the three frame reset signals is used by
Submenu the output of the installed modules. Use the Apdr down §) arrow button to
scroll through the menu items. Figure 2-4 shows the FRAME RESET STATUS
submenu.

Select FRAME RESET STATUS
inthemanmenu
— A
AT <|[> sdtamutiewbecipiyed
AN V
vkt <[> Shtamtbbledpted
AN V
e <[> Sotamienbediaed
] v

Figure 2-4: FRAME RESET STATUS submenu
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UTILITY Submenu

This menu allows you to set the system related settings such as the contrast of
the LCD display and the network parameters. Use th@lprdown §) arrow
button to scroll through the menu items. Figure 2-5 shows the UTILITY
submenu.

Sele UTILITY inthe manmenu
] AN
TG700: UTILITY : VERSIONINFO (HW) i
CRUB VIO R Bl gl
A v |
TG700: UTILITY : VERSION INFO (FMW) Q D Selectthe moduefor whichthe sofware
CPU 0] Ver. 1.30ct30 15:002000 versoninformaiion Wil be dspayed
VAN \
i ENTER
TG700: UTILITY : SIGNALKEY ASSIGN ToSIGNALKEY ASSIGN SLbrmenu
GANCEL
AN V
TG700: UTILITY : LCD CONTRAST
LOW<< 17 >>HGH < D Advsthedspay conkast
AN V
TG700:UTILTY :FRONTPANEL DISABLE OoFF 10Miruies
R 1 Minuies 30Minutes
TmeOut: OFF < D SMides  {Hor
VAN \
) ENTER
TG700: UTILITY :NETWORK Information — »| ToNETWORKINFORMATION Submenu or
Information Q D Setp <1 ToONETWORKSETUP Submenu
CANCEL
VAN \
ENTER
TG700: UTILITY : DIAGNOSTICS ToDIAGNOSTICS Stbmenu
1
\

Figure 2-5: UTILITY submenu
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SIGNAL KEY ASSIGN  This menu allows you to assign signal sets to a specific test signal button on the
Submenu  front panel. You can also assign a frame picture file created by the Frame Picture
Generator application supplied with the TG700 to the OTHER test signal button.
Figure 2-6 shows the SIGNAL KEY ASSIGN submenu.

Select SIGNALKEY ASSGN
inthe UTILITY submenu
—
Sl o ][> seamate
A %
TG7$:VGFR7/-\MEPICHREKEYASSIGI\I Q D Seedtamodie
L1 v

Figure 2-6: SIGNAL KEY ASSIGN submenu

NETWORK INFORMATION  This menu allows you to display all of the network parameters currently set.
Submenu Figure 2-7 shows NETWORK INFORMATION submenu.

Selectinformationinthe
UTILITY :NETWORKmenu

IP Address
SubnetMask
TG700: UTILITY : NETWORK: INFO Broadcast Address
P Address: 172173759 <[> Gateway Address
MACAddress
DHCP Server

Figure 2-7: NETWORK INFORMATION submenu
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NETWORK SETUP  This menu allows you to set network parameters for the 10 BASE-T port on the
Submenu TG700 These parameters are used when you connect the TG700 to a remote
computer (PC) so you can control the TG700 remotely from the PC, and transfer
various files between the TG700 and the PC. Use thgupr(down §) arrow
button to scroll through the menu items. Figure 2-8 shows the NETWORK

SETUP submenu.

Select Setupinthe
UTILITY :NETWORKmenu
N VAN
TG700: UTIL:NET SETUP: DHCP
Enable <
VAN \V
TG700: UTIL:NET SETUP: IPADDRESS
VAN V
TG700: UTIL:NET SETUP: SUBNET MASK
VAN \V
TG700: UTIL:NET SETUP:BRDCAST ADDR
VAN V
TG700: UTIL:NET SETUP: GATEWAY ADDR
1 N

Figure 2-8: NETWORK SETUP submenu

i
v i % 75

QVDQ > <d B d B

SetthelP address

Setthesubnetaddress

Setthe broadcast address

Setthe gateway address

NOTE. Under some network environments, the TG700 may not be able to get the
IP address automatically from a DHCP server. In this case, you need to enter the
appropriate address value in each submenu item.
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DIAGNOSTICS Submenu  This menu allows you to execute the diagnostic routines for the mainframe and
the installed modules. Figure 2-9 shows the DIAGNOSTICS submenu.

Select DIAGNOSTICS
inthe UTILITY submenu

. . ENTER
TG700: UTILITY : DIAGNOSTICS
Press ENTER b Proceed > BExecuiethedagnosicrouines

Figure 2-9: DIAGNOSTICS submenu

instrument settings to a preset, and then recall the settings after the diagnostics

C CAUTION. When you execute the diagnostic routines, be sure to save the current
is completed.
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Module Installation

This section provides instructions for installing and removing modules from the
TG700 mainframe. A screwdriver with a #1 Phillips tip is the only tool you need
to install or remove a module.

CAUTION. To prevent damage to the mainframe and module, always remove the
! power cord before installing or removing a module.

Preventing Component Damage

CAUTION. Electrostatic discharge (ESD) can damage components on this module
and mainframe. To prevent ESD or other component damage, follow the steps
below when installing, removing, or handling modules:

1. Wear a grounded antistatic wrist strap to discharge the static voltage from
your body while installing or removing modules from the TG700 mainframe.

Transport and store modules in a static-protected bag or container.
Do not slide the module over any surface.
Handle modules as little as possible.

Do not touch module components or connector pins.

© o A~ W DN

Do not use any devices capable of generating or holding a static charge in the
work area where you remove, install, or handle modules.

7. Avoid handling modules in areas that have a floor or work-surface covering
capable of generating a static charge.

8. Do not remove the module circuit board assembly from the shield. The
shield is an important stiffener which prevents damage to surface-mount
components.
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Installing a Module

2-16

To install a module into the mainframe perform the following procedure:
1. Unplug the power cord from the AC power source.

2. Select the slot where you will install the module. Table 2-3 lists the slot
restrictions. Figure 2-10 shows a sample configuration with slot numbers.
Note that the AGL7 module must be in slot 1.

Table 2-3: Module slot assignments

Module Slots in which the module can be installed
AG7 module Slots 1 through 4

AGL7 module Slot 1

ATG7 module Slots 1 through 4

AVG7 module Slots 1 through 4

AWVG7 module Slots 1 through 4

BG7 module Slots 1 through 4

DVG7 module Slots 1 through 4

HDVG7 module Slots 1 through 4

HDVG7 DVG7 AGL7
OO Q.

= 000900
7=\ H0R0=0 72\
©lud©

Figure 2-10: TG700 slot numbering

NOTE. Only one (1) AGL7 module may be installed in a TG700 mainframe at a
time, and no more than two (2) AWVG7 modules or two (2) HDVG7 modules
may be installed in a TG700 mainframe at a time. In addition, only one (1)
AWVG7 module and one (1) HDVG7 module may be installed in a TG700
mainframe at a time.

3. Use a screwdriver with a #1 Phillips tip to loosen the two screws on the
blank panel attached to the slot you want to use, then pull the panel away.
See Figure 2-11.
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Figure 2-11: Removing the blank panel

CAUTION. Be careful not to damage the parts and cables inside of the module
! when you insert the module into the mainframe.

4. Insert the module into the slot, paying attention to the module orientation.
See Figure 2-12.

Figure 2-12: Installing the module
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5. Push the module in until the connector board of the module is firmly
engaged with the main board of the mainframe.

6. Tighten the two screws to secure the module to the mainframe.
See Figure 2-13.

Figure 2-13: Securing the module

Removing a Module

To remove a module from the mainframe perform the following procedure:

CAUTION. To make module removal easy, attach terminations or BNC cables to
the module connectors. The connector may be damaged if too much force is
applied to it during module removal.

1. Unplug the power cord from the AC power source.

2. Attach 75Q terminations or BNC cables to the BNC connectors on the
module to be removal. Module removal becomes easier if they are attached
to the connectors on the left and right sides.

3. Use a screwdriver with a #1 Phillips tip to loosen the two screws securing
the module to the mainframe.
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CAUTION. Be careful not to damage the parts and cables inside of the module
! when you remove the module from the mainframe.

4. Pull the module slowly in horizontal direction back from the mainframe
while supporting the terminations or BNC cables attached to the connectors.

See Figure 2-14.

Figure 2-14: Removing the module

5. If this empty slot will not be used, you must attach a blank panel to the
mainframe to maintain instrument cooling and EMI emission.
a. Position the blank panel on the open mainframe slot.
b. Tighten the two screws to secure the blank panel to the mainframe.

A blank panel is available as an optional accessory for the TG700 main-
frame. Refer t©PTIONAL ACCESSORIES page 10-13.

6. If you want to install another module into the slot from which the module is
removed, perforninstalling a Moduleon page 2-16.
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Theory of Operation

A10 Main Board

CPU & Memory

D/A Converter

Oscillator

Frame Pulse Generator

Module I/F

DC/DC Converter

Network Interface

This section describes the basic operation of the major circuit blocks or modules
in the TG700. The Diagrams section, beginning on page 9-1, includes a block
diagram and an interconnect diagram. Figure 9-1 shows the modules and
functional blocks of the TG700. Figure 9-2 shows how the modules interconnect.

The A10 Main board consists of the following seven blocks.

This block consists of CPU, 16 MB flash memory, and 16 MB RAM. The CPU
controls the front panel, LCD display, and installed modules. It also controls
execution of remote commands and downloading and uploading of signal files
through the Ethernet interface. The flash memory holds the firmware data and
signal data output from modules. For the Option FP another 16 MB flash
memory is added, to hold frame picture data.

The block converts the digital data received from the AGL7 Analog Genlock
module to analog voltage.

This block generates four clock signals and supplies them to the installed
modules: a 54 MHz master clock signal, a 14.43MHz clock signal for D2, a
74.25MHz or a 74.25/1.001 MHz clock signals for HD, and a 12.288 MHz clock
signal for Audio. The master clock signal is generated from the 13.5 MHZ
OCXO with high accuracy. The frequency is controlled by the 16 bit D/A
converter.

This block generates three frame pulses used for multi format signal generation.

This block provides the interface between the TG700 and the installed modules.
It provides CPU related signals such as data bus and address bus, clock signals,
power, and other control signals to the modules.

This block converts the +5 V power, supplied by the Power Supply module, to
-5V,3.3V,8V,and 12 V.

This block controls the Ethernet interface. The TG700 has a 10 BASE-T port on
the rear panel.
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Power Supply Module

The Power Supply module derives the +5 V power supply voltages from the AC
line and supplies it to the A10 Main board.
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Performance Verification

This section provides procedures to verify the performance and functionality of

the TG700.

Preparation for Performance Verification

Perform the following before performing the performance verification proce-

Power On Default Settings

Warm up

Equipment Required

dures:

Before you begin the performance verification procedures, make sure that the
required instrument settings are saved in the Power On Default preset.

If the instrument settings are saved in the Power On Default preset, you can
recall the settings after the performance verification procedures is completed by

turning off and on the power.

The TG700 and test equipment must have had a warm-up period of at least 20

minutes.

Table 4-1 lists the equipment required for this procedure.

Table 4-1: Equipment required for Performance Verification

ltem No. Minimum requirement Recommended equipment

Analog genlock module 1 Tektronix AGL7

Frequency counter 1 Frequency range: 0.1 Hz to 1250 MHz ANRITSU MF 1603A
Precision: 7 digits or higher

75 Q BNC cable 1 Length: 42 inches Tektronix part no. 012-0074-00

75 Q feed-through terminator

—_

Tektronix part no. 011-0103-02

TG700 TV Signal Generator Platform Service Manual
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Calibration Data Report

Photocopy this form and use it to record the performance test results.

Table 4-2: TG700 calibration data report

Serial Number: Cal Date: Temperature: Humidity:
Step Function Tested Minimum Cal Data Maximum
1. Subcarrier Frequency 3.5795444 MHz 3.5795464 MHz
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Performance Verification Procedures

/N

Be sure you have performed tReeparation for Performance Verificatidmefore
proceeding.

WARNING. Dangerous electric shock hazards exist inside the TG700 mainframe.
Only qualified service personnel should perform these procedures.

Subcarrier Frequency

This test verifies that the subcarrier frequency accuracy of black burst signals.
The following equipment is required for the test:

®  Frequency counter
m 75Q BNC cable
m  75Q feed-through terminator

Perform the following procedure to verify the subcarrier frequency accuracy of
black burst signals.

1. Use the 782 BNC cable and the 7@ feed-through terminator to connect
the BLACK 1 connector on the AGL7 Generator module to the INPUT A
connector on the frequency counter as shown in Figure 4-1.

Frequency counter (MF 1603A)
TG700 mainframe AGL7 module
rear panel o | |
OP0 SEEEE
J 75 Q feed-through
75 Q BNC cable terminator

Figure 4-1: Equipment connection for verifying subcarrier frequency
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2. Set the frequency counter to the frequency measurement mode (if necessary),
and then set the Gate Time to < 2s.

3. Output the NTSC subcarrier calibration signal as follows:

a. Press thiMODULE , FORMAT , andFRONT PANEL ENABLE
buttons simultaneously, and then releaseM@®DULE andFORMAT
buttons to re-start the instrument in Factory mode.

b. Press thdMODULE button to display the AGL7 main menu.

c. Pressthe upK) or down §) arrow button to seleGELECT
OUTPUT.

d. Press the left4) or right @) arrow button to sele@LACK 1, and
then press thENTER button to access the OUTPUT submenu.

e. Press the left4) or right @) arrow button to sele@AL , and then
press th&aNTER button to access the SIGNAL submenu.

f. Press the left4) or right @) arrow button to sele®TSC Subcarrier
(1Vp—p), and then press tHENTER button.

4. Set the frequency counter to trigger on the input, and then verify that the
displayed frequency is within the range of 3.579544 MHz to 3.579546 MHz.

This completes thBerformance Verificatioprocedure. If you require further
assistance, contact your nearest Tektronix Service Center.
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Adjustment Procedures

This section contains information needed to adjust the TG700.

The only adjustment in the TG700 is for the master clock frequency.

Requirement for Adjustment

Warm-Up Period

Equipment Required

Table 5-1: Equipment required

Before doing the adjustment, note the following requirement.

The TG700 requires a 20 minute warm-up time in a°#2@o +30 C environ-
ment before it is adjusted. Adjustment done before the operating temperature has
stabilized may cause errors in performance.

In addition, the signal generator requires appropriate warm-up time to meet the

frequency accuracy.

Table 4-1 lists the equipment required to adjust the master clock frequency.

ltem

No.

Minimum requirement

Recommended equipment

Analog genlock module

—_

Tektronix AGL7

Signal generator

Frequency: 10 MHz + 0.05 ppm
Amplitude: 8 dBm

75 Q BNC cable

Length: 42 inches

Tektronix part no. 012-0074-00

50 Q-to-75 €2 minimum loss
attenuator

—_

Tektronix part no. 011-0057-01
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Master Clock Frequency Adjustment
Procedure Perform the following procedure to adjust the master clock frequency.

Initial Setups.

Signal Generator:

Frequency................ 10.000000 MHz
Output Level. . ............ 8 dBm
Procedure.

1. Use the 78 BNC cable and the 5Q-to-75Q minimum loss attenuator to
connect the CW connector on the AGL7 Genlock module to the output
connector on the signal generator as shown in Figure 5-1.

75 Q BNC cable

Signal Generator

o JIc]BEE O

AGL7 module 50 Q-to-75 €2 minimum
loss attenuator

TG700 mainframe
rear panel

s

0oooo
0oooo
0oooo
0oooo

Figure 5-1: Equipment connection for adjusting master clock frequency

2. Press thé¢ODULE , FORMAT, andFRONT PANEL ENABLE buttons
simultaneously, and then release MW@DULE andFORMAT buttons to
re-start the instrument in Factory mode.

3. Set the genlock source to CW of the AGL7 Genlock module as follows:
a. Press thélODULE button to display the AGL7 main menu.

b. Press the upK) or down i) arrow button to sele€ENLOCK , and
then press thENTER button to access the GENLOCK submenu.

c. Press the left4) or right @) arrow button to sele€@W, and then press
theENTER button.

d. Press the€€ ANCEL button to return the AGL7 main menu.

5-2 TG700 TV Signal Generator Platform Service Manual



Adjustment Procedures

4. Press th¢fODULE button until the TG700 main menu is displayed.

5. Press the upK) or down §) arrow button to sele®TILITY , and then
press th&ENTER button to access the UTILITY submenu.

6. Press the upK) or down §) arrow button to sele€@ALIBRATION , and
then press thENTER button.

7. Verify that the messag@ALIBRATION result = Oxxxxx is displayed.

This completes the master clock frequency adjustment procedures.
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Maintenance

This section contains the information needed to do periodic and corrective
maintenance on the TG700. The following subsections are included:

Preparation— Introduction plus general information on preventing damage
to internal modules when doing maintenance.

Inspection and Cleaning- Information and procedures for inspecting the
TG700 and cleaning its external and internal modules.

Removal and Installation Procedures Procedures for the removal of
defective modules and replacement of new or repaired modules.

Troubleshooting— Information for isolating and troubleshooting failed
modules. Included are instructions for operating the TG700’s internal
diagnostic routines and troubleshooting trees.

Related Maintenance Procedures

The following sections contain information and procedures related to mainte-
nance.

Section 20perating Informationcovers instructions useful when operating
the TG700 in order to troubleshoot it.

Section 3,Theory of Operationcontains a circuit description at the module
or block level.

Section 4Performance Verificationcontains procedures that may be useful
in isolating problems to modules by testing the TG700 performance.

Section 5Adjustment Procedureaddresses after repair adjustment and the
interval between periodic adjustments. It contains a procedure for adjusting
the master clock frequency of the TG700.

Section 9Diagrams contains a block diagram using individual modules as
blocks and an interconnect diagram showing connections between the
modules.

Section 10Mechanical Parts Listjsts all field replaceable modules by part
number.
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Preparation

/N

Before servicing this product, read thafety Summargndintroductionat the
front of the manual and the ESD information below.

CAUTION. Static discharge can damage any semiconductor component in the
TG700.

Preventing ESD

When performing any service which requires internal access to the TG700,
adhere to the following precautions to avoid damaging internal modules and their
components due to electrostatic discharge (ESD).

1. Minimize handling of static-sensitive modules.

2. Transport and store static-sensitive modules in their static protected
containers or on a metal rail. Label any package that contains static-sensitive
modules.

3. Discharge the static voltage from your body by wearing a grounded antistatic
wrist strap while handling these modules. Do service of static-sensitive
modules only at a static-free work station.

4. Nothing capable of generating or holding a static charge should be allowed
on the work station surface.

5. Handle circuit boards by the edges when possible.
6. Do not slide the modules over any surface.

7. Avoid handling modules in areas that have a floor or work-surface covering
capable of generating a static charge.
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Susceptibility to ESD  Table 6-1 lists the relative susceptibility of various classes of semiconductors.
Static voltages of 1 kV to 30 kV are common in unprotected environments.

Table 6-1: Relative susceptibility to static-discharge damage

Relative susceptibility

Semiconductor classes levels !
MOS or CMOS microcircuits or discrete circuits, or linear 1
microcircuits with MOS inputs (most sensitive)

ECL 2
Schottky signal diodes 3
Schottky TTL 4
High-frequency bipolar transistors 5

JFET 6
Linear microcircuits 7
Low-power Schottky TTL 8

TTL (least sensitive) 9

1 Voltage equivalent for levels (voltage discharged from a 100 pF capacitor through

resistance of 100 ohms):
1 =100 to 500 V
2=200t0 500V
3=250V
4=500V
5 =400 to 600 V
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7 =400 to 1000 V (est.
8=900V

9=1200V
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Inspection and Cleaning

General Care

Inspection and Cleaning
Procedures

/N

Inspection and Cleanindescribes how to inspect for dirt and damage. It also
describes how to clean the exterior and interior of the TG700. Inspection and
cleaning are done as preventive maintenance. Preventive maintenance, when
done regularly, may prevent TG700 malfunction and enhance its reliability.

Preventive maintenance consists of visually inspecting and cleaning the TG700
and using general care when operating it.

How often preventative maintenance should be performed depends on the
severity of the environment in which the TG700 is used. A proper time to
perform preventive maintenance is just before TG700 adjustment.

The top cover helps keep dust out of the TG700, and is needed to meet EMI and
cooling requirements. The top cover should be in place when operating the
TG700.

Inspect and clean the TG700 as often as operating conditions require. The
collection of dirt on components inside can cause them to overheat and break-
down. (Dirt acts like an insulating blanket, preventing efficient heat dissipation.)
Dirt also provides an electrical conduction phtitcould cause a TG700 failure,
especially under high-humidity conditions.

CAUTION. Avoid the use of chemical cleaning agents that might damage the
plastics used in this TG700. Use only deionized water when cleaning the menu
buttons or front-panel buttons. Use an ethyl alcohol solution as a cleaner and
rinse with deionized water.

Inspection — Exterior. Inspect the outside of the TG700 for damage, wear, and
missing parts, using Table 6-2 as a guide. A TG700 that appears to have been
dropped or otherwise abused should be checked thoroughly to verify correct
operation and performance. Immediately repair defects that could cause personal
injury or lead to further damage to the TG700.

Table 6-2: External inspection check list

Item Inspect for Repair action

Cabinet, front panel, Cracks, scratches, deformations, | Repair or replace defective

and cover damaged hardware or gaskets. module.

Front-panel buttons Missing or damaged buttons. Repair or replace missing or
defective buttons.
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Table 6-2: External inspection check list (Cont.)

Item Inspect for Repair action

Connectors Broken shells, cracked insulation, | Repair or replace defective
and deformed contacts. Dirt in modules. Clear or wash out dirt.
connectors.

Accessories Missing items or parts of items, Repair or replace damaged or

bent pins, broken or frayed
cables, and damaged connec-

missing items, frayed cables, and
defective modules.

tors.

Cleaning Procedure — Exterior. To clean the TG700 exterior, perform the
following steps:

1. Remove loose dust on the outside of the TG700 with a lint free cloth.

2. Remove remaining dirt with a lint free cloth dampened in a general purpose
detergent-and-water solution. Do not use abrasive cleaners.

3. Clean the light filter protecting the monitor screen with a lint-free cloth
dampened with a gentle, general purpose detergent-and-water solution.

CAUTION. To prevent getting moisture inside fhé 700during external
cleaning, use only enough liquid to dampen the cloth or applicator.

Inspection — Interior. To access the inside of the TG700 for inspection and
cleaning, refer to thRemoval and Installation Proceduresthis section.

Inspect the internal portions of the TG700 for damage and wear, using Table 6-3
as a guide. Defects found should be repaired immediately.

CAUTION. To prevent damage from electrical arcing, ensure that circuit boards
and components are dry before applying power to the TG700
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Table 6-3: Internal inspection check list

Item Inspect for Repair action
Circuit boards Loose, broken, or corroded Remove failed module and
solder connections. Burned replace with a fresh module.

circuit boards. Burned, broken, or
cracked circuit-run plating.

Resistors Burned, cracked, broken, blis- Remove failed module and
tered condition. replace with a fresh module.

Solder connections Cold solder or rosin joints. Resolder joint and clean with

isopropyl alcohol.

Capacitors Damaged or leaking cases. Remove damaged module and
Corroded solder on leads or replace with a fresh module from
terminals. the factory.

Semiconductors Loosely inserted in sockets. Firmly seat loose semiconduc-
Distorted pins. tors. Remove devices that have

distorted pins. Carefully straight-
en pins (as required to fit the
socket), using long-nose pliers,
and reinsert firmly. Ensure that
straightening action does not
crack pins, causing them to

break off.
Wiring and cables Loose plugs or connectors. Firmly seat connectors. Repair or
Burned, broken, or frayed wiring. | replace modules with defective
wires or cables.
Chassis Dents, deformations, and dam- Straighten, repair, or replace
aged hardware. defective hardware.

Cleaning Procedure — Interior. To clean the TG700 interior, perform the
following steps:

1. Blow off dust with dry, low-pressure, deionized air (approximately 9 psi).

2. Remove any remaining dust with a lint-free cloth dampened in ethyl alcohol
and rinse with warm deionized water. (A cotton-tipped applicator is useful
for cleaning in narrow spaces and on circuit boards.)

STOP. If, after performing steps 1 and 2, a module is clean upon inspection, skip
the remaining steps.

3. If steps 1 and 2 do not remove all the dust or dirt, the TG700 may be spray
washed using a solution of ethyl alcohol by performing steps 4 through 8.

4. Gain access to the parts to be cleaned by removing easily accessible shields
and panels (seRemoval and Installation Procedujes
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5. Spray wash dirty parts with the ethyl alcohol and wait 60 seconds for the
majority of the alcohol to evaporate.

6. Use hot deionized water to thoroughly rinse them.
7. Dry all parts with low-pressure, deionized air.
8. Dry all components and assemblies in an oven or drying compartment using

low-temperature circulating air.

Lubrication. There is no periodic lubrication required for the TG700.
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Removal and Installation Procedures

This subsection contains procedures for removal and installation of almost all
mechanical and electrical modules. Any electrical or mechanical module,
assembly, or part listed in Section 10 of this manual is a module.

Preparation

WARNING. Before performing this or any other procedure in this manual, read

A the Safety Summarfound at the beginning of this manual. Also, to prevent
possible injury to service personnel or damage to the TG700's components, read
Installationin Section 2andPreventing ESDn this section.

This subsection contains the following items:

Preparatory information that you need to properly perform the procedures
that follow.

List of tools required to remove and disassemble all modules.

Two module locator diagrams for finding the External modules (see Figure
6-2) and Internal modules (see Figure 6-3), in the TG700.

Procedures for removal and reinstallation of the electrical and mechanical
modules.

A disassembly procedure for removal of all the major modules from the
TG700 at one time and for reassembly of those modules into the TG700.
Such a complete disassembly is normally only done when completely
cleaning the TG700. (Instructions for doing the actual cleaning are found
underlnspection and Cleaningt the beginning of this section.)

Module disassembly procedures.

power cord from the line voltage source. Failure to do so could cause serious

C WARNING. Before performing any procedure in this subsection, disconnect the

injury or death.
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List of Modules  Section 10 lists all modules.

General Instructions  STOP. Read these general instructions before removing a module.

First read over the&Ssummary of Procedurdbat follows to understand how the
procedures are grouped. Then reéaqguipment Requiretbr a list of the tools
needed to remove and install modules in the TG700.

If you are removing a module for service, begin by performing the procedure
Access Procedurage 6-14). By following the instructions in that procedure,
you remove the module to be serviced while removing the minimum number of
additional modules.

Summary of Procedures  The procedures are described in the order in which they appear in this section. In
addition, you can look up any procedure for removal and reinstallation of any
module in theTable of Contentef this manual.

m  TheAccess Proceduren page 6-14 first directs you to the procedure(s) (if
any) that are required to access the module to be serviced, then it directs you
to the procedure to remove that module.

Table 6-4: Summary of procedures

Procedure Module Page
Procedures for u Line cord ® Front-panel unit 6-15
External Modules = Top cover ® Front-panel assembly
Procedures for = A10 Main board 6-20
Internal Modules m Power supply module

Equipment Required. Most modules in this TG700 can be removed with a
screwdriver handle mounted with a #2 Phillips tiige this tool whenever a
procedure step instructs you to remove or install a screw unless a different size
screwdriver is specified in that stell equipment required to remove and
reinstall each module is listed in the first step of its procedure.

Table 6-5: Tools required for module removal

Item Tektronix part
No. Name Description number
1 Screwdriver handle Accepts Phillips-driver bits
2 #1 Phillips tip Phillips-driver bit for #1 size
screw heads
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Table 6-5: Tools required for module removal (Cont.)

Item Tektronix part
No. Name Description number
3 #2 Phillips tip Phillips-driver bit for #2 size
screw heads
4 7mm Nut Driver Socket or driver for 7mm nuts

TG700 Orientation In this manual, procedures refer to “front,” “back,” “top,” etc. of the TG700.
Figure 6-1 shows how the sides are referenced.

Figure 6-1: TG700 orientation

TG700 TV Signal Generator Platform Service Manual
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Line cord

Top cover

|

Front cover /

A20 Front Key

board

Figure 6-2: External modules

TG700 TV Signal Generator Platform Service Manual
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A40 LAN board

Power supply module

A10 Main board

Main frame

Figure 6-3: Internal modules

6-13
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Access Procedure

When you have identified the module to be removed for serviceQeaeral
Instructionsfound on page 6-10. Then use the flowchart in Figure 6-4 to
determine which procedures to use for removing the module. The removal
procedures end with installation instructions.

Locate the module to
be removed in
Figure 6-2 or 6-3.

Procedures for External Modules
Is Line cord p.6-15
the module Top cover p.6-15
in Figure Front-panel unit p.6-17
6-27 Front-panel assembly p.6-18

No

Do the procedures Line
Cord and Top cover on
page 6-15.

Procedures for Internal Modules
A10 Main board p.6-20
Power supply module p.6-21

Figure 6-4: Guide to removal procedures
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Procedures for External Modules

Do theAccess Procedurgpage 6-14) before doing any procedure in this group.
This group contains the following procedures:

Line Cord 1.

Top Cover 1.

Line Cord
Top Cover
Front-Panel Unit

Front-Panel Assembly

Assemble equipment and locate modules to be remggadieed no
equipment. Locate the line cord in the location diagExternal Modules
Figure 6-2, page 6-12.

Orient the instrumentSet the TG700 so its bottom is down on the work
surface and its rear is facing you.

Remove the line cordkind the line cord on the rear panel. Grasp the plug
and pull the line cord and clamp away to complete the removal. Reverse
procedure to reinstall.

Assemble equipment and locate modules to be removed:
a. You need a screwdriver with a #2 Phillips tip (Items 1 and 3).

b. Locate the modules to be removed in the locator diagreternal
modules Figure 6-2, page 6-12.

Orient the instrumentSet the TG700 so its bottom is down on the work
surface and its rear is facing you.

Remove the top cover:

a. Use a screwdriver with a #2 Phillips tip to remove the two screws
securing the front of the top cover to the TG700.

b. Slide the top cover toward the rear and then lift it off the TG700. See
Figure 6-5, page 6-16.

Reinstall top cover:
a. Perform step 3 in reverse order to reinstall the top cover.

b. Plug the line cord into its receptacle on the rear panel. This completes
the TG700 reassembly.
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Figure 6-5: Top cover removal
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Front-Panel Unit 1. Assemble equipment and locate modules to be removed:
a. You need a screwdriver with a #2 Phillips tip (Items 1 and 3).

b. Locate the module to be removed in the locator diadgtaiarnal
modules Figure 6-2, page 6-12.

2. Orient instrumentSet the TG700 so its bottom is down on the work surface
and its front is facing you.

3. Remove front-panel uni8ee Figure 6-6.

a. Use a screwdriver with a #2 Phillips tip to remove the three screws
securing the front-panel unit to the top of the chassis.

b. Setthe TG700 so its top is down on the work surface and its front is
facing you.

c. Use a screwdriver with a #2 Phillips tip to remove the four screws
securing the front-panel unit to the bottom of the chassis.

d. Setthe TG700 so its bottom is down on the work surface and its front is
facing you.

e. Unplug the cables at J710, J720, and J725 on the A10 Main board.
f. Grasp the front-panel unit and pull it forward.

4. Reinstallation:Perform step 3 in reverse order to reinstall the front-panel
unit.
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To J725 on the

A10 Main board
To J720 on the

A10 Main board

To J710 on the
A10 Main board

Figure 6-6: Front-panel unit removal

Front Panel Assembly 1. Assemble equipment and locate modules to be removed:
a. You need a screwdriver with a #2 Phillips tip (Items 1 and 3).

b. Locate the module to be removed in the locator diadgatarnal
modules Figure 6-2, page 6-12.

2. Remove the Front Cove$ee Figure 6-7.

a. Use a screwdriver with a #2 Phillips tip to remove the two screws
securing the front cover to the left and right sides of the front frame.

b. Grasp the front cover and pull it forward.
3. Remove the A20 Front Key boafskee Figure 6-7.

a. Use a screwdriver with a #2 Phillips tip to remove the four screws
securing the A20 board to the front cover.
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b. Lift the board away.
4. Remove the LCD modul8ee Figure 6-7.

a. Use a screwdriver with a #2 Phillips tip to remove the four screws
securing the LCD module to the front frame.

b. Lift the board away.

5. Now hand disassemble the front-panel assembly components using
Figure 6-7 as a guide. Reverse the procedure to reassemble.

6. Reinstallation:Perform steps 2 through 5 in reverse order to reinstall the
front-panel assembly.

Front frame

2 %

LCD module

Front cover

A20 Front Key
board

Figure 6-7: Disassembly of front-panel assembly
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Procedure for Internal Modules

6-20

A10 Main Board

Perform theAccess Procedur@n page 6-14) before doing any procedure in this
group. The procedures are:

A10 Main Board

Power Supply Module

Assemble equipment and locate modules to be removed:
a. You need a screwdriver with a #2 Phillifgs (Items 1 and 3).

b. Locate the module to be removed in the locator diagnaennal
modulesFigure 6-3, page 6-13.

Orient the instrumentSet the TG700 so its bottom is down on the work
surface and its right side is facing you.

Remove the A10 Main boar8ee Figure 6-8.

a. Unplug these cables:
m  The cables from the LCD module at J720 and J725.
®  The cable from the A20 Front Key board at J710.

b. Use a screwdriver with a #2 Phillips tip to remove the eight screws
securing the A10 Main board to the chassis.

c. Lift the board up and away from the chassis to complete the removal.

Reinstallation Do step 3 in reverse order to reinstall the A10 Main board.
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Figure 6-8: A10 Main board removal

Power Supply Module  This procedure describes how to remove these modules:
®  A40 LAN board
B Fan
m  RFlI filter
1. Assemble equipment and locate modules to be removed:

a. You need screwdrivers with #1 and #2 Phillips tips (Items 1, 2, and 3),
and a 7mm nut driver (item 4).

b. Locate the module to be removed in the locator diagnéennal
modulesFigure 6-3, page 6-13.

2. Orient the instrumentSet the TG700 so its bottom is down on the work
surface and its back is facing you.
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3. Remove the power supply module:

a. Use a screwdriver with a #1 Phillips tip to loosen the two screws
securing the power supply module to the mainframe.

b. Pull the module slowly in a horizontal direction back from the main-
frame.

4. Remove théd40 LAN board See Figure 6-9.

a. Use a screwdriver with a #2 Phillips tip to remove the screw securing the
top cover to the chassis.

b. Lift the cover up and away from the chassis to complete the removal.
c. Unplug the cable from the fan at J120 on the A40 LAN board.

d. Unplug the cable from the A30 POWER CONNECT board at J110 on
the A40 LAN board. When reconnecting this cable, make sure that it is
completely within the cable guide.

e. Use a screwdriver with a #2 Phillips tip to remove the three screws
securing the A40 LAN board to the chassis.

f.  Lift the board up and away from the chassis to complete the removal.
5. Remove th€&an: See Figure 6-9.
a. Unplug the fan’s power cable from J120 on the A40 LAN board.

b. Use a screwdriver with a #2 Phillips tip to remove the four screws
securing the fan to the chassis.

c. Lift the fan up and away from the chassis to complete the removal.
6. Remove th&FI filter : See Figure 6-9.
a. Unplug the two cables from the RFlI filter.

b. Use a 7mm nut driver to remove the nut securing the ground lead to the
chassis.

c. Use a screwdriver with a #2 Phillips tip to remove the two screws
securing the RFI filter to the chassis.

d. Pull the RFI filter away.
7. Reinstallation
a. Perform steps 4 through 6 in reverse order to install all the modules.

b. Perform step 3 in reverse order to reinstall the power supply module.

6-22 TG700 TV Signal Generator Platform Service Manual



Removal and Installation Procedures

6-23

RFl filter

A40 LAN board
Ground lead

J120

Top cover

Figure 6-9: A40 LAN board, fan, and RFI filter removal
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Troubleshooting

This section contains information about diagnostics and troubleshooting trees
designed to isolate faulty modules in the TG700.

Diagnostics

The TG700 has internal diagnostics that verify memory functionality. These
diagnostics execute read/write tests for the signal memory of the following
modules:

m HDVG7
= DVG7
m  BG7 Option CB

CAUTION. When you execute the diagnostics, be sure to save the current
instrument settings to a preset, and then recall the settings after the diagnostics
is completed.

Perform the following procedures to execute the diagnostics:

1. Power on (plug in) the TG700 with tR&RONT PANEL ENABLE button
pressed. This starts up the instrument in Factory mode.

2. Wait until initialization of the mainframe and installed modules is com-
pleted. Check that no error messages appear on the display.

3. Press the upk) and down ¥) arrow button to sele®dTILITY , and then
press th&NTER button to access the UTILITY submenu.

4. Press the upk) and down ¥) arrow button to sele@IAGNOSTICS, and
then press thENTER button to access the DIAGNOSTICS submenu.

5. Press the left4) or right §) arrow button to seledflemory, and then press
theENTER button to execute the memory test.

6. Check that the messaBass:All Install Module(s)is displayed on the
display.

If the messagg€ail: “a module name” Diag error is displayed, replace the
module.
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Troubleshooting Trees

( Start )

Insert four generator modules (DVG7, HDVG7,
or BG7 Option CB) that are functioning
correctly into the TG700 mainframe, and then
connect the power cable to the AC line
connector.

No

Is the fan in the

Replace the power supply module.

Power Supply
module working?

Is TP880 on the A10 No

Main board at 5V?
(See Figure 6-12)

Replace the power supply module.

Do the LEDs and
LCD display on the
front panel light?

Run the diagnostics routine.

Is “Pass: All Installed

No Do the LEDs and No
Replace the LCD module. LCD display on the
front panel light?
Yes Yes
No
Replace the A10 Main board.

Module(s)” displayed ?

®

Figure 6-10: Troubleshooting procedure (1)
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Connect a PC to the TG700
mainframe through the Ethernet
network.

Send the ping command to the
TG700 mainframe to verify that
the instrument can communicate
with the network.

Send the ping command to the
TG700 mainframe to verify that
the instrument can communicate
with the network.

Can the instrument
communicate with
the network ?

Replace the A10 Main board.

Yes

Yes Can the instrument

communicate with
the network ?

Y

Replace the power supply module.
‘ Done )

Figure 6-11: Troubleshooting procedure (2)
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TP880 (VCC)

=] L

— ] ]
||

L] J700 -

J620 J610 J600

1 J630

TP890 (GND)

Figure 6-12: A10 Main board (view from top)
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Options

This section describes options that are available for the TG700.
The following options are available:
m  Option FP (Frame picture feature)

m  Option D1 (Test data report)

Option FP Description

Frame picture generation feature will be provided with your TG700 and frame
pictures and test patterns can be generated when this option is specified.

Option D1 Description

A calibration data test result report will be provided with the TG700 when this
option is specified.
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Electrical Parts List

The modules that make up this instrument are often a combination of mechanical
and electrical subparts. Therefore, all replaceable modules are listed in section

10, Mechanical Parts ListRefer to that section for part numbers when using
this manual.
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Diagrams

This section contains the following diagrams:
m  Block diagram of the TG700
®m Interconnect diagram of the TG700

The Block diagram shows the modules and functional blocks in the TG700. The
Interconnect diagram shows how the modules in the TG700 connect together.
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A20 Front Key Board LCD Module

A10 Main Board

DA
CPU & Memory Converter Oscillator gfrlgreaf(;jrlse
DC/DC Network l
Converter Interface Module I/F
S ——— YY) y ) A

| |

A30 Power Connect | |
Board ‘ Module Slots \
| |

| |

- - _
IL\A4I\(I) Power
Suppl
Board uppYy
00| RFiFiter

o

Figure 9-1: TG700 block diagram

10 BASE-T
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A20 Front Key Board LCD Module
J100
16} W500 2 14}, W600
J710 J725 J720

A40 Main Board

J700 J630 J620 J610 J600
J100 e )
A30 Power Connect | |
Board | Module Slots |
| |
| |
J120 J110 L B

10 w400 8 1 W300

J110 CN2

A40

CN1
LAN
Board

Power W100
J120 Supply
00| RFIFiter
10 BASE-T 21 wooo

Figure 9-2: TG700 Interconnect diagram
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Mechanical Parts List

This section contains a list of the replaceable modules for the TG700 mainframe.
Use this list to identify and order replacement parts.

Parts Ordering Information

Part Number Revision
Level

Replacement parts are available through your local Tektronix field office or
representative.

Changes to Tektronix products are sometimes made to accommodate improved
components as they become available and to give you the benefit of the latest
improvements. Therefore, when ordering parts, it is important to include the
following information in your order.

Part number (see Part Number Revision Level below)
®m Instrument type or model number

m  Instrument serial number

® [nstrument modification number, if applicable

If you order a part that has been replaced with a different or improved part, your
local Tektronix field office or representative will contact you concerning any
change in part number.

Tektronix part numbers contain two digits that show the revision level of the
part. For most parts in this manual, you will find the letters XX in place of the
revision level number.

Part Number Revision Level Revision Level May Show as XX
S A
670-7918-03 670-7918-XX

When you order parts, Tektronix will provide you with the most current part for
your product type, serial number, and modification (if applicable). At the time of
your order, Tektronix will determine the part number revision level needed for
your product, based on the information you provide.
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Module Servicing  Modules can be serviced by selecting one of the following three options. Contact
your local Tektronix service center or representative for repair assistance.

Module Exchange. In some cases you may exchange your module for a reman-
ufactured module. These modules cost significantly less than new modules and
meet the same factory specifications. For more information about the module
exchange program, call 1-800-833-9200. Outside North America, contact a
Tektronix sales office or distributor; see the Tektronix web site for a list of
offices: www.tektronix.com

Module Repair and Return. You may ship your module to us for repair, after which
we will return it to you.

New Modules. You may purchase replacement modules in the same way as other
replacement parts.

Using the Replaceable Parts List

This section contains a list of the mechanical and/or electrical components that
are replaceable for the TG700. Use this list to identify and order replacement
parts. The following table describes each column in the parts list.

Parts list column descriptions

Column | Column name Description

1 Figure & Index Number | ltems in this section are referenced by figure and index numbers to the exploded view
illustrations that follow.

2 Tektronix Part Number Use this part number when ordering replacement parts from Tektronix.

3and4 | Serial Number Column three indicates the serial number at which the part was first effective. Column four

indicates the serial number at which the part was discontinued. No entries indicates the part is
good for all serial numbers.

5 Qty This indicates the quantity of parts used.

Name & Description An item name is separated from the description by a colon (;). Because of space limitations, an
item name may sometimes appear as incomplete. Use the U.S. Federal Catalog handbook
H6-1 for further item name identification.

7 Mfr. Code This indicates the code of the actual manufacturer of the part.

8 Mfr. Part Number This indicates the actual manufacturer’s or vendor’s part number.

Abbreviations  Abbreviations conform to American National Standard ANSI Y1.1-1972.
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Mfr. Code to Manufacturer
Cross Index

Manufacturers cross index

The table titled Manufacturers Cross Index shows codes, names, and addresses
of manufacturers or vendors of components listed in the parts list.

Mfr.

code  Manufacturer Address City, state, zip code

83109  FELLER 72 VERONICA AVE SUMMERSET NJ 08873
UNIT 4

TKO191  TEKTRONIX JAPAN PO BOX 5209 TOKYO JAPAN 100-31
TOKYO INTERNATIONAL

TK2432  UNION ELECTRIC 15/F #1, FU-SHING N. ROAD TAIPEI, TAWAN ROC

2W733  BELDEN CORPORATION 2200 US HIGHWAY 27 SOUTH RICHMOND IN 47375-0010
PO BOX 1980

80009  TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON, OR 97077-0001
PO BOX 500

TG700 TV Signal Generator Platform Service Manual
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-1-1 390-A086-00 1 CABINET,TOP:ASSY 80009
-2 211-A245-00 2 SCREW,MACHINE;M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU&LOCK WASHER
-3 348-A128-00 15 SHLD GASKET,ELEK:FINGER TYPE,5.1MMX6.4MM W,BE-CU 80009
[97-645-02]
-4 351-0104-03 1 SL SECT,DWR EXT:12.625 L,W/O HARDWARESAFETY 80009
-5 212-A041-00 8 SCREW,MACHINE;M4X8MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU&LOCK WASHER
-6 211-A245-00 7 SCREW,MACHINE;M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU&LOCK WASHER
-7 161-0216-00 1 CABLE ASSY,PWR,:3,18 AWG,2.5M L,BLACK,SAFETY 80009

CONTROLLED (STANDARD ACCESSORY)
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Power supply module

See Figure 10-4

for detailed view

Front panel unit

See Figure 10-3
for detailed view

Main frame

See Figure 10-2
for detailed view

Figure 10-1: Main chassis
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Replaceable parts list

Fig. &
ingex Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-2 116-A009-01 1 EXCHANGE MODULE:TG700 80009
116-A010-01 1 EXCHANGE MODULE:TG700-FP 80009
10-2-1 441-A262-00 1 CHASSIS,MAIN:ASSY 80009
-2 671-B079-03 1 CIRCUIT BD ASSY:A10 MAIN,389-B031-XX WIRED 80009
671-B094-03 1 CIRCUIT BD ASSY:A10 MAIN,0PT,389-B031-XX WIRED 80009
-3 211-A245-00 8 SCREW,MACHINE:M3X6MM L,PNH,STL,N1 PL,CROSS 80009
REC,W/KOGATAMARU&LOCK WASHER
-4 348-A130-00 96 GASKET,SHIELD:CONDUCTIVE URETHANE FORM 80009
CM  STRIP5MM WX0.5MM T,WITHOUT ADHESIVE
-5 348-A132-00 24 GASKET,SHIELD:CONDUCTIVE URETHANE FORM 80009
CM  STRIP,7MM WX1MM T,W/ADHESIVE
-6 348-A132-00 42 GASKET,SHIELD:CONDUCTIVE URETHANE FORM 80009
CM  STRIP,7MM WX1MM T,W/ADHESIVE
-7 348-A559-00 1 MARKER,IDENT:MKD WARNING 80009
-8 334-1378-03 1 MARKER,IDENT:MKD SERIAL NO. FOR TEKTRONIX JAPAN 80009
-9 348-A133-00 20 GASKET,SHIELD:CONDUCTIVE URETHANE FORM 80009

CcM STRIP,5.5MM WX13MM T,W/ADHESIVE
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-3-1 426-A165-00 1 FRAME,FRONT:ASSY 80009
-2 119-B053-01 1 LCD MODULE:LCD W/CONN 80009
-3 211-A245-00 4 SCREW,MACHINE:M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU & LOCK WASHER
-4 200-A513-01 1 COVER,FRONT:PC,CONDUCTIVE COATED,TG700 80009
-5 378-A047-01 1 FILTER,LCD:ACRYLIC,TG700 80009
-6 333-A400-01 1 PANEL,FRONT:LEXAN,TG700 80009
-7 213-A245-00 1 THUMBSCREW:10-32UNFX21.6MM L,10.3MM OD 80009
HD,STL,W/NYLON WASHER
-8 361-A174-00 1 SPACER,8MM ODX3MM L,POLYACETATE,HIROSUGI 80009
KEIKI,CZ-503
-9 354-A054-00 1 RING,RETAINING:EXT TYPE-E,U/O 3.0 MM DIA 80009
GROOVE,SST [1110201-11040]
-10 260-A147-00 1 SWITCH,RUBBER:SILICON,TG700 80009
-1 213-1127-00 4 SCREW,TPG:M3X8MM L,PNH,STL,BLK ZN PL,CROSS REC 80009
[PTP3X8ZB]
-12 213-1127-00 2 SCREW,TPG:M3X8MM L,PNH,STL,BLK ZN PL,CROSS REC 80009
[PTP3X8ZB]
-13 174-B790-00 1 CA ASSY,SP,ELEC:16,28AWG,20CM L,FLAT 80009
-14 174-B791-00 1 CA ASSY,SP,ELEC:14,28AWG,15CM L,FLAT 80009
-15 671-B082-00 1 CIRCUIT BOARD ASSY:A20 FRONT KEY,389-B032-XX 80009
WIRED
-23 348-A120-00 33  GASKET SHIELD:CONDUCTIVE URETHANE 80009
CM  FORM,2MMX4MM,W/ADHESIVE [E02S040020]
-24 348-A132-00 8 GASKET,SHIELD:CONDUCTIVE URETHANE FORM 80009

CM  STRIP,7MMWX1MMT,W/ADHESIVE TAPE
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Figure 10-3: Front panel unit
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-4 650-A810-00 1 COMPONENT KIT POWER SUPPLY W/CARTON,TG700 80009
10-4-1 441-A263-00 1 CHASSIS,P/S:ASSY 80009
-2 333-A041-00 1 PANEL,REAR:POWER SUPPLY,AL 80009
-3 211-A256-00 4 SCREW,MACHINE:M3X40MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU & LOCK WASHER
-4 131-4131-00 1 CONN,PLUG,ELEC:MALE W/LOCKING ADPTR,EXT MTG 80009
-5 211-A266-00 2 SCREW,MACHINE:M3X12MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU & LOCK WASHER
-6 213-1129-00 2 SCREW,MACHINE:M2.5X11MM L,PAN HD,STL,NI PL,CROSS 80009
REC & SLOTTED [322401-05]
-7 214-4946-00 2 SPRING,CONICAL:VXI MOUNTING SCREW,0.26 MM 80009
SUS304,5.4MML
-8 119-B143-00 1 FILTER,RFI:3A,250VAC,0.5MA,0.150HM,50/60HZ 80009
[2ZUB2203H-F]
-9 119-B059-00 1 FAN,TUBE AXIAL:119-B055-00 W/CONN,10CML 80009
-10 220-A172-01 1 NUT,PLATE:POWER SUPPLY FAN,AL 80009
-1 220-0193-00 1 NUT,PLAIN,HEX:M4X7MM HEX,STL,ZN-C 80009
-12 210-0008-00 1 WASHER,LOCK:#8 INTL,0.02 THK,STL CD PL 80009
-13 119-B054-00 1 POWER SUPPLY:INPUT 85-264VAC,0UTPUT 5VDC,20A 80009
[LEA100F-5]
-14 342-A142-01 1 INSULATOR,PLATE:POWER SUPPLY,PC 80009
-15 671-B083-00 1 CIRCUIT BOARD ASSY:A30 POWER CONNECT,389-B033-XX 80009
WIRED
-16 211-A245-00 1 SCREW,MACHINE:M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU & LOCK WASHER
-17 200-A514-00 1 COVER,TOP:POWER SUPPLY,AL 80009
-18 174-C019-00 1 CA ASSY,SP,ELEC:0-N 9-N,10CM L 80009
-19 174-B789-00 1 CA ASSY,SP,ELEC:10,28AWG,30CM L,FLAT 80009
-20 174-B788-00 1 CA ASSY,SP,ELEC:8,18AWG,10CM L,2-N 80009
-21 671-B084-00 1 CIRCUIT BOARD ASSY:A40 LAN CONNECT,389-B034-XX 80009
WIRED
-22 334-1378-03 1 MARKER,IDENT:MKD SERIAL NO. FOR SONY/TEK 80009
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Figure 10-4: Power supply module
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-5 614-A021-00 1 PANEL,BLANK ASSY TG700,W/GASKET&LOCK SCREW 80009
10-5-1  333-A411-00 1 CHASSIS,MODULE BLANK:ASSY 80009
-2 214-4946-00 2 SPRING,CONICAL:VXI MOUNTING SCREW,0.26MM 80009
SUS304,5.4MM L
-3 213-1129-00 2 SCREW,MACHINE:M2.5X11MM L,PAN HD,STL,NI PL,CROSS 80009
REC & SLOTTED [322401-05]
-4 348-A128-00 25  SCREW,MACHINE:M2.5X11MM L,PAN HD,STL,NI PL,CROSS 80009
CM  REC & SLOTTED [322401-05]
Figure 10-5: Blank panel
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Replaceable parts list

Compo-
nent Tektronix Serial no.  Serial no. Mfr. Mfr.
number part number  effective  discontd Qty Name & description code  part number
STANDARD ACCESSORIES
351-0859-00 1 TRK SL OUT SECT:STATIONARY & INTERMEDIATESAFETY ~ TK0191
CONTROLLED
062-A249-XX 1 SOFTWARE PACKAGE:S/W(CD-R).SAMPLE TK0191
WAVEFORM,APPLI
070-A799-XX 1 MANUAL,TECH:USERS TK0191
161-0216-00 1 CABLE ASSY,PWR,:3,18 AWG,2.5M L,BLACK 80009
(STANDARD ONLY)
OPTIONAL ACCESSORIES
614-A021-00 1 BLANK PANEL 80009
070-A800-XX 1 MANUAL,TECH:SERVICE,TG700 TK0191
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Preface

This is the service manual for the AG7 Audio Generator module. This manual
contains information needed to service an AG7 Generator module to the module
level.

Manual Structure

This manual is divided into sections, suctsagcification@andTheory of
Operation Further, some sections are divided into subsections, surrodsct
DescriptionandRemoval and Installation Procedures

Sections containing procedures also contain introductions to those procedures.
Be sure to read these introductions because they provide information needed to
do the service correctly and efficiently. The following are brief descriptions of
each manual section.

Specificationgontains a description of the AG7 Generator module and the
characteristics that apply to it.

Operating Informatiorprovides basic operating information.
Theory of Operatiolis an overview of the module’s design.
Performance Verificatiolwontains procedures to perform the operation.tests

Adjustmentgontains a statement explaining that no adjustment is needed for
the AG7 Generator module.

Maintenancecontains removal and replacement, and troubleshooting
instructions.

Optioncontains a description of available option for the AG7 Generator
module.

Replaceable Electrical Parfer the module level are included in the
Replaceable Mechanical Parts list.

Diagramcontains an interconnect diagram showing the connections between
the AG7 Generator module and the mainframe.

Replaceable Mechanical Patists the part numbers for replacement parts
that you can order. Exploded view illustrations help you to identify the parts.
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Related Manuals

The following documents are related to the AG7 Generator module.

m TheTG700 TV Signal Generator Platform User Man(legktronix part
number 070-A799-XX) describes how to use the TG700 mainframe and all
modules. It also contains information about remote commands and program-
ming structure for the TG700 mainframe and all modules.

B TheTG700 TV Signal Generator Platform Module Installation Instructions
(Tektronix part number 070-A824-XX) describes how to install and remove
the modules, and how to upgrade the firmware of the mainframe.

Contacting Tektronix

Phone 1-800-833-9200

Address Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun Drive

P.O. Box 500

Beaverton, OR 97077

USA
Web site www.tektronix.com
Sales support 1-800-833-9200, select optior 1
Service support 1-800-833-9200, select optior 2
Technical support Email: techsupport@tektronix.com

1-800-833-9200, select optiofi 3
6:00 a.m. — 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Specifications

This section contains a general product description of the AG7 Generator module
followed by the operating specifications of the module.

Product Description

The AG7 Generator module is designed to be installed in the TG700 TV Signal
Generator Platform.

The module can output serial digital audio signals that comply with the
AES/EBU standard. The module contains the following features:

m 8 channels (4 AES/EBU audio pairs) of serial digital audio outputs with 24
or 20 bits resolution

®  Frequencies, amplitudes, and audio clicks are adjustable in every channel
m  Silence and 48 kHz clock (word clock) outputs
®  Full remote control using Ethernet interface

The module also supports the following audio frequencies:

Silence 500 Hz 2000 Hz 8000 Hz
50 Hz 600 Hz 2400 Hz 9600 Hz
100 Hz 750 Hz 3000 Hz 10000 Hz
150 Hz 800 Hz 3200 Hz 12000 Hz
200 Hz 1000 Hz 4000 Hz 15000 Hz
250 Hz 1200 Hz 4800 Hz 16000 Hz
300 Hz 1500 Hz 5000 Hz 20000 Hz
400 Hz 1600 Hz 6000 Hz
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Electrical Characteristics

Tables 1-1 through 1-4 list the electrical characteristics of the AG7 Generator
module.

Table 1-1: AES/EBU serial digital audio outputs

Characteristic Performance requirements Reference information
Connector 4 BNC
Number of channels 8 1+2, 3+4, 5+6, and 7+8
Quantized resolution 20 or 24 bits User selectable
Audio tone
Frequency Silence to 20 kHz 31 discrete settings
Level 0to -60 dBFS in 1 dB steps

Pre-emphasis

None

Output level 1£01V Measured across 75 Q.
Required receiver termination 75Q+10%
Jitter Within +20 %

Rise and fall times

Between 30 ns and 44 ns

Measured from the 10 % to 90 % points.

Table 1-2: SILENCE output

Characteristic Performance requirements Reference information

SILENCE Same signal as AES/EBU Serial Digital
Audio “Silence”.

Connector BNC

Output level 1+£01V Measured across 75 Q.

Required receiver termination 75Q+10%

Jitter Within +20 %

Rise and fall times

Between 30 ns and 44 ns

Measured from the 10 % to 90 % points.

Table 1-3: 48 kHz CLOCK output

Characteristic Performance requirements Reference information
48 kHz CLOCK Reference Clock for AES/EBU Serial Digital
Audio.
Connector BNC
1-2 AG7 Audio Generator Service Manual
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Table 1-3: 48 kHz CLOCK output (cont.)

Characteristic Performance requirements Reference information
Output level User selectable by the internal jumper. Level
1 is selected at the factory.
Level 1 CMOS compatible High > 2.1V, Low < 0.8V
Level 2 1+£01V Measured across 75 Q.

Table 1-4: Output timing

Characteristic Performance requirements Reference information
Range +160 ms Relative to the frame reset signal.
Resolution 1us

Environmental Characteristics

Table 1-5 lists the environmental characteristics of the AG7 Generator module.

Table 1-5: Environmental characteristics

Characteristic Description
Temperature
Operating 0° C to +50° C
Nonoperating -20° C to +60° C
Relative Humidity
Operating 20% to 80% (No condensation) ; Maximum wet-bulb temperature 29.4° C
Nonoperating 5% to 90% (No condensation) ; Maximum wet-bulb temperature 40.0° C
Altitude
Operating To 4.5 km (15,000 feet)
Maximum operating temperature decreases 1° C each 300 m above 1.5 km.
Nonoperating To 15 km (50,000 feet)
Vibration
Operating 3.04 m/s2 (0.31 Gypyg), 5 t0 500 Hz, 10 min, three axes
Nonoperating 23.3 m/s? (2.38 Gys), 5 Hz to 500 Hz, 10 min, three axes
Shock
Nonoperating 294 m/s2 (30 G), half-sine, 11 ms duration
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Operating Instructions

Before servicing the AG7 Generator module, read the following operating
instructions. These instructions are at the level appropriate for servising the AG7
Generator module. The user manual contains complete operator instructions.

This section provides the following information:

Operating Procedure

Operation Procedure

AG7 Module Main Menu

After the module is installed in the mainframe, and the mainframe is installed in
the rack or other location where it will be used, access each function of the
module with the following procedure:

1.

Connect the power connector on the rear panel and AC electric power source
using the power cord.

Electric power is supplied to the mainframe.

Wait until the power up initialization process is complete, and check that
there are no error messages on the display.

Following the initialization process the mainframe main menu appears, as
shown below.

TG700 : PRESET

Press the front-pan®ODULE button until the AG7 module main menu
appears, as shown below.

AG?7 [x] : CHANNEL PARAMETERS
Channel 1

Use the front-panel arrow buttons to navigate and select items in the main
menu and submenus.

The details of the main menu and submenus are explained on the following
pages.

AG7 Audio Generator Service Manual 2-1
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AG7 Module Main Menu

You can select the audio channel whose parameters are to be changed, set the
audio data resolution, select the frame reset signal to be synchronized, and adjust
the timing offset for the audio signal outputs, using the AG7 module main menu.

Use the upA) or down §) arrow button to scroll through the main menu.

Figure 2—1 shows the AG7 module main menu.

Selection by the MODULE button

1 \V,

Figure 2-1: AG7 module main menu

2-2
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Channel 3 ENTER
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Operating Instructions

CHANNEL Submenu  This menu allows you to set the frequency, amplitude, and audio click of the
selected audio channel. Use the g9 6r down §) arrow button to scroll
through the menu items. Figure 2—2 shows the CHANNEL sabmenu.

From CHANNEL PARAMETERS
in the main menu

A lnacive  300Hz  1200Hz  4000Hz 12000 Hz
Sience  400Hz  1500Hz  4800Hz 15000 Hz
50Hz  500Hz  1600Hz  5000Hz 16000 Hz
AG7 [ : CHANNEL 1 <[> 100Hz  600Hz  2000Hz 6000Hz  20000Hz
Frequency : Inactive 150Hz ~ 750Hz  2400Hz 8000 Hz
200Hz  800Hz  3000Hz 9600 Hz
A \V/ 250Hz  1000Hz 3200Hz 10000 Hz
AGT [x] : CHANNEL 1 )
Amplitude : ~20.0 dB <|[>> -60dBFSt00BFS
A v o
1sec
AGT [x] : CHANNEL 1
Audio Click : OFF = g pold

T v 4 sec

Figure 2-2: CHANNEL submenu

AUDIO TIMING Submenu  This menu allows you to adjust the timing offset of the audio signal outputs
relative to the genlock signal or the internal reference signal. Figure 2—3 shows
the AUDIO TIMING submenu.

AG7 [X]: AUDIO TIMING
DLTLV -0.0 usec <] [> -t60msto+160ms

Figure 2-3: AUDIO TIMING submenu
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Setting the Clock Output  The output level of the 48 kHz clock signal can be set to either a CMOS
Level compatible level or 1 V. This feature is available through jurdgg@ on the
circuit board. Figure 2—4 shows the locatiord452

O (1+2) [O] O
(3+4) [O]
Q ( 5+6 ) @
(7+8) [ O]
D (SILENCE ) [ (O]
O 5?34 (48KHz ) [ ] O
|

<:| Front Panel 1452

Figure 2-4: Location of J452 connector pin

When you place the jumper on pins 3—4 of J452, the clock signal output level is
CMOS compatible. The jumper is placed in this position when the module is
shipped.

When you move the jumper to pins 1-2 of J452, the clock signal output level is
setto 1V.
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Theory of Operation

Bus Interface

Audio Memory

Audio Data Controller and
48 kHz Decoder

Channel Buffers (1+2, 3+4,
5+6, 7+8, and Silence)

48 kHz Clock Buffer

This section describes the basic operation of the major circuit blocks in the AG7
Generator module.

For information about the TG700 mainframe, refer toTi@e700 TV Signal
Generator Platform Service Manual

This block provides the communication between the mainframe and the module
circuit.

This block contains 20/24 bits audio data for all of the serial audio outputs.

The block is a part of the FPGA. It receives audio data from the Audio Memory
and encodes these data to serial audio data stream that comply with the AES/
EBU standard. It also generates 48 kHz clock signal.

These blocks receive the digital audio data from the FPGA and set the output
amplitude to the specified level.

The block outputs 48 kHz clock signal. The output level of the clock signal can
be set to either a CMOS compatible level or 1V. This feature is available through
jumper J452 on the circuit board.
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—N Bus Channel 1+2 Buffer 142
<:—1/ Interface

Channel 3+4 Buffer 3+4

Audio Data
Audio Controller Channel 5+6 Buffer 5+6

Memory
Channel 7+8 Buffer 7+8
Silence SILENCE
48 ktiz 48 kHz Clock 48 kHz CLOCK
Decoder

Figure 3-1: Simplified block diagram of the AG7 Generator module
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Performance Verification

This section provides procedures that verify the performance and functionality of

the AG7 Generator module.

Preparation for Performance Verification

Perform the following before performing the performance verification proce-

Power On Default Settings

Warm up

Equipment Required

dures:

Before you begin the performance verification procedures, make sure that the
required instrument settings are saved in the Power On Default preset.

If the instrument settings are saved in the Power On Default preset, you can
recall the settings after the performance verification procedures is completed by

turning off and on the power.

The AG7 Generator module and test equipment must have had a warm-up period

of at least 20 minutes.

Table 4-1 lists the equipment required for the procedures.

Table 4-1: Equipment required for performance verification

ltem No. Minimum requirements Recommended equipment
Digital Audio Monitor 1 Tektronix 764
Oscilloscope 1 Bandwidth: 200 MHz or higher Tektronix TDS540D

75 Q BNC cable

1

Length: 42 inches

Tektronix part no. 012-0074-00

75 Q feed-through terminator

Tektronix part no. 011-0103-02

75 Q coax terminator

Tektronix part no. 011-0102-01

AG7 Audio Generator Service Manual
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Calibration Data Report

Photocopy this form and use it to record the performance test results.

Table 4-2: AG7 calibration data report

Serial Number: Cal Date: Temperature: Humidity:
Step Function Tested Minimum Cal Data Maximum
1. AES/EBU Serial Digital Audio Output Level
142 900 mV mV 1100 mV
3+4 900 mV mV 1100 mV
5+6 900 mV mV 1100 mV
7+8 900 mV mV 1100 mV
2. SILENCE Output Level 900 mV mV 1100 mV
3. 48 kHz Clock Output Level (CMOS compatible)
High 2.1V OK
Low OK 0.8V
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Performance Verification Procedures

Be sure you have performed tReeparation for Performance Verificatidmefore
proceeding.

Performance verification procedures can be performed individually if desired.

WARNING. Dangerous electric shock hazards exist inside the TG700 mainframe.
! Only qualified service personnel should perform these procedures.

Serial Digital Audio  This test verifies that serial digital audio signals are output correctly from the
Outputs  1+2, 3+4, 5+6, 7+8, and SILENCE connectors. The following equipment is
required for this test:

m  Oscilloscope
® Digital audio monitor
m 75Q BNC cable

m  75Q feed-through terminator
®  75Q coax terminator

Perform the following procedure to verify that serial digital audio signals are
output correctly from the 1+2, 3+4, 5+6, 7+8, and SILENCE connectors.

1. Use the 782 BNC cable and the 7Q feed-through terminator to connect
the 1+2 connector on the AG7 Generator module to the oscilloscope CH1
input as shown in Figure 4-1.

Oscilloscope (TDS540D)

) AG7 module B
TG700 mainframe
rear panel M

L
& ole = Q ocoooooo O
oy N

pDoboo
0oDoo
0Doboo

cococoo

o
o

©

J 75 Q feed-through
terminator

75 Q BNC cable

Figure 4-1: Initial equipment connection for verifying the serial digital audio outputs
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10.

11.

Set the oscilloscope settings as indicated below:

Vertical ............. 200 mV/div
Horizontal . .......... 100 ns/div
Acquire menu. . ... ... Sample
Trigger position. . . .. .. 50 %
Trigger slope. . . ...... Rising Edge
Input impedance. . . . .. 1K
Measure. . ........... Amplitude

Recall the Factory Default preset as follows:

a. Press thé¢MODULE button to display the TG700 main menu.

b. Use the upA) or down §) arrow button to sele®@ECALL .

c. Use the left4) or right @) arrow button to sele¢tactory Default.
d. Pressth&NTER button to recall the factory default settings.

Use the oscilloscope to measure that the signal amplitude is within the range
of 900 mV to 1100 mV.

Change the BNC cable connection from the 1+2 connector to the 3+4
connector on the AG7 Generator module and repeat step 4.

Change the BNC cable connection from the 3+4 connector to the 5+6
connector on the AG7 Generator module and repeat step 4.

Change the BNC cable connection from the 5+6 connector to the 7+8
connector on the AG7 Generator module and repeat step 4.

Change the BNC cable connection from the 7+8 connector to the SILENCE
connector on the AG7 Generator module and repeat step 4.

Change the BNC cable connection from the SILENCE connector to the 1+2
connector on the AG7 Generator module.

Disconnect the BNC cable and the(Z%erminator from the oscilloscope
CHL1 input connector, and then connect the BNC cable to the CH1-2 BNC
connector on the digital audio monitor rear panel as shown in Figure 4-2.

Use the 782 coax terminator to terminate the other loop through to the
CH1-2 BNC connector on the digital audio monitor rear panel.

AG7 Audio Generator Service Manual
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75 Q BNC cable

75 Q coax terminator

TG700 mainframe
rear panel

L

o oD
QD o swme Digital audio monitor
rear panel (764)

AG7 module

Figure 4-2: Second equipment connection for verifying the serial digital audio outputs

12. On the digital audio monitor front panel, pressMENU button to display
the menu.

13. Select thenput item from the menu, and sel€tiH1-2 input: BNC—un-
balanceditem from the submenu.

14. On the digital audio monitor front panel, press@d=AR button to clear
the menu.

15. On the digital audio monitor front panel, press@t¢ STATUS button to
displayCHANNEL STATUS view.

16. In the view, check CRC errors are not displayed.
17. On the digital audio monitor front panel, pressAhelio View button.

18. Verify that the digital audio monitor bar graphs show both Channel 1 and
Channel 2 at —20 dBfs.

19. Change the BNC cable connection from the 1+2 connector to the 3+4
connector on the AG7 Generator module and repeat step 12 to step 18.

20. Change the BNC cable connection from 3+4 connector to 5+6 connector on
the AG7 Generator module and repeat step 12 to step 18.

21. Change the BNC cable connection from 5+6 connector to 7+8 connector on
the AG7 Generator module and repeat step 12 to step 18.

22. Change the BNC cable connection from 7+8 connector to SILENCE
connector on the AG7 Generator module and repeat step 12 to step 18.
48 kHz Clock Output  This test verifies that 48 kHz clock signal are output correctly from the 48 kHz

CLOCK connector. The following equipment is required for this test:
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m  Oscilloscope
m 75Q BNC cable
m  75Q feed-through terminator

Perform the following procedure to verify that 48 kHz clock signal is output
correctly from the 48 kHz CLOCK connector.

1. Use the 782 BNC cable and the 7Q feed-through terminator to connect
the 48 kHz CLOCK connector on the AG7 Generator module to the
oscilloscope CH1 input as shown in Figure 4-3.

Oscilloscope (TDS540D)

I
TG700 mainframe AGT module
rear panel Ly M

OO0 OooOo
poooo
opoooo
poooo

o
o

l Q ocooooeooee O (P\
J 75 Q feed-through
terminator

75 Q BNC cable

Figure 4-3: Equipment connection for verifying the 48 kHz clock output

2. Set the oscilloscope settings as indicated below:

Vertical ............. 500 mV/div
Horizontal . .......... 10us/div
Record Length . ... ... 1000
Acquire menu. ....... Sample
Trigger position. . . . . .. 50 %
Trigger slope. .. ...... Rising Edge
Input impedance. . . . .. 1K
Measure. . ........... Amplitude

3. Use the oscilloscope to measure that the signal amplitude is as follows:

Low: <0.8V
High: >2.1V

This completes thBerformance Verificatioprocedure. If you require further
assistance, contact your nearest Tektronix Service Center.
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Adjustments

The AG7 Generator module does not require any adjustments.
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Maintenance

This section contains instructions and procedures for maintaining the AG7
Generator module. For information on servicing the mainframe, refer to the
TG700 TV Signal Generator Platform Service Manual

The following information can be found in this section:

®m  Preparation page 6-1

®m  Inspection and Cleaning (preventive maintenance) page 6-3
m  Repackaging Instructions page 6-3

®  Removal and Replacement page 6-5
®  Troubleshooting page 6—7

If the instrument does not function properly, troubleshooting and corrective
measures should be taken immediately to prevent additional problems.

NOTE. Contact your local Tektronix representative for information on where to
return your instrument if it requires repair during the warranty period.

Preparation

Please read and follow these preparation instructions before attempting to
perform any maintenance or service to the instrument.

Servicing Prerequisites ~ Make sure of the following before beginning any instrument service:

®  The maintenance or service of this instrument must be performed by
qualified service personnel only.

m  Read theService Safety Summadocated at the beginning of this manual
before attempting to perform any maintenance or service to the instrument.

m  Read theéperating Informatiorsection of this manual before attempting to
perform any maintenance or service to the instrument.
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Electrostatic Damage
Prevention

VAN

This instrument contains electrical components that are susceptible to damage
from electrostatic discharge. Static voltages of 1 kV to 30 kV are common in
unprotected environments.

CAUTION. Static discharge can damage any semiconductor component in this
instrument.

6-2

Observe the following precautions to avoid static damage:
®  Minimize handling of static-sensitive components.

B Transport and store static-sensitive components or assemblies in their
original containers, on a metal rail, or on conductive foam. Label any
package that contains static-sensitive assemblies or components.

m  Discharge the static voltage from your body by wearing a wrist strap while
handling these components. Servicing static-sensitive assemblies or
components should only be performed at a static-free workstation by
qualified personnel.

®  Nothing capable of generating or holding a static charge should be allowed
on the workstation surface.

m  Keep the component leads shorted together whenever possible.
m  Pick up components by the body, never by the leads.
® Do not slide the components over any surface.

®  Avoid handling components in areas that have a floor or work surface
covering capable of generating a static charge.

m  Use a soldering iron that is connected to earth ground.

m  Use only special antistatic, suction-type or wick-type desoldering tools.

NOTE. A 2% RMA flux content solder is recommended for making repairs in this
instrument. Cleaning of rosin residue is not recommended. Most cleaning
solvents tend to reactivate the rosin and spread it under components where it
may cause corrosion under humid conditions. The rosin residue, if left alone,
does not exhibit these corrosive properties.
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Inspection and Cleaning

General Care

VAN

Inspecting and Cleaning
Procedures

Performance Verification

Preventive maintenance consists of cleaning, visual inspection, performance
checking, and, if needed, readjustment. The preventive maintenance schedule
established for the instrument should be based on the environment in which it is
operated and the amount of use. Under average conditions, scheduled preventive
maintenance should be performed every 2000 hours of operation.

Protect the module from adverse weather conditions. The module is not
waterproof.

CAUTION. To avoid damage to this module, do not expose it to sprays, liquids, or
solvents. Do not flex the circuit board if you remove the board from its mounting
shield. The circuit board can be damaged by flexing. The shield provides
necessary structural support to the circuit board.

Clean the mainframe and modules often enough to prevent dust or dirt from
accumulating. Refer timspecting and Cleaning ProcedurnestheTG700 TV
Signal Generator Platform Service Manual

Check module performance after each 2000 hours of operation or every

12 months. This will help to ensure maximum performance and assist in locating
defects that may not be apparent during regular operation. Performance
verification procedures are included in this manual.

Repackaging Instructions

Use the following instructions to prepare your instrument for shipment to a
Tektronix, Inc., Service Center:

1. Attach atag to the instrument showing: the owner, complete address and
phone number of someone at your firm who can be contacted, the instrument
serial number, and a description of the required service.

2. Package the instrument in the original packaging materials. If the original
packaging materials are not available, follow these directions:

a. Obtain a carton of corrugated cardboard having inside dimensions six or
more inches greater than the dimensions of the instrument. Use a
shipping carton that has a test strength of at least 250 pounds (113.5 kg).

b. Surround the module with a protective (anti-static) bag.
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c. Pack dunnage or urethane form between the instrument and the carton. If
using Styrofoam kernels, overfill the box and compress the kernels by
closing the lid. There should be three inches of tightly packed cushion-
ing on all sides of the instrument.

3. Seal the carton with shipping tape, industrial stapler, or both.
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This section contains the instructions on how you can remove and replace the
customer replaceable parts of the AG7 Generator module.

Tools Required

The following tools are required to perform the removal and replacement
procedures:

Table 6-1: Required tools

Name Description Tektronix part number

Screwdriver handle Accepts Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads

#2 Phillips tip Phillips-driver bit for #2 size screw heads

Nut driver, 11 mm Special nut driver for removing the BNC 030-A042-00
connectors of the AG7 module

Replacing the Rear Panel Connectors and Chassis

It is usually not necessary to replace the rear panel connectors and chassis.
However, if a connector or chassis becomes damaged, you can replace them.

Replacing the Rear Panel  Perform the following procedure to replace the rear panel connector:

Connectors . o .
Use theModule Installationsection in th@ G700 TV Signal Generator

Platform Service Manudb remove the AG7 Generator module from the
mainframe.

2. Disconnect these cables:

®m  The cable from J400 at 1+2 connector.

®m  The cable from J410 at 3+4 connector.

m  The cable from J420 at 5+6 connector.

m  The cable from J430 at 7+8 connector.

m  The cable from J440 at SILENCE connector.

®m  The cable from J450 at 48 kHz CLOCK connector.
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3. Use a screwdriver with a #2 Phillips tip to remove the four screws securing
the AG7 circuit board to the chassis.

4. Lift the circuit board up and away from chassis, and then place it on a static
free surface.

5. Use the 11 mm nut driver to remove the nut securing the damaged connector
to the chassis. Pull the connector away.

6. Perform steps 2 through 5 in reverse order to replace the connector.

Replacing the chassis  Perform the following procedure to replace the chassis:

1. Perform steps 1 through 4 Replacing the Rear Panel Connectors
page 6-5.

2. Use the 11 mm nut driver to remove the nuts from each of the rear panel
connectors.

3. Set the replacement chassis on a firm, flat, static-free work surface.

4. Apply the rear panel to the chassis, and then install all the connectors to the
chassis.

5. Carefully place the AG7 circuit board in place on the chassis.

6. Use a screwdriver with a #2 Phillips tip to install the four screws securing
the circuit board to the chassis.

7. Reconnect all the cables to the rear panel connectors.
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Troubleshooting

This section contains instructions and procedures for troubleshooting the AG7
Generator module. These procedures will help you decide whether it is necessary
to replace your module.

If the TG700 mainframe does not boot up or if the display is not working, refer
to Troubleshootingn theTG700 TV Signal Generator Platform Service Manual

Equipment Required

The equipment listed in Table 6-2 is required for troubleshooting.

Table 6-2: Equipment required for troubleshooting

Equipment description Minimum requirements/example

Screwdriver handle Accept Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads
TG700 mainframe A TG700 mainframe that is functioning correctly.

Backing up the instrument settings

Before you begin the trouble shooting procedures, create a preset to save your
instrument settings as follows:

1.

Press thé¢MODULE button until the mainframe main menu (TG700:
PRESET) appears.

Press th&NTER button to access the PRESET submenu.
Press the upK) or down §) arrow button to seleGAVE.

Press the left<4) or right @) arrow button to select a preset number to save
instrument settings.

Press th&NTER button to save the current instrument settings to the new
preset.

After the problem is solved, recall the preset you created.
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Troubleshooting Trees

6-8

‘ Start '

Power on the TG700 as follows:

1. Connect the power cable to the instrument.

2. Wait until the mainframe and the module completely
initialize. Check that no error messages appear on
the display.

3. Press the front-panel MODULE button.

Is the AG7 main No

menu displayed?

Perform the Function Check
procedures in the User manual.

Figure 6-1: Troubleshooting procedure (1)

AG7 Audio Generator Service Manual

Replace the module.




Troubleshooting

No Power off and remove the module, and
then install it into the TG700 mainframe
that is functioning correctly.

Is the module
operating correctly?

Yes
The problem is probably in the
Is tthe moduletl ) TG700 mainframe. Refer to Trouble
operating correctly: shooting in the TG700 TV Signal
Generator Platform Service Manual.
AG7 Module OK Replace the module.

Figure 6-2: Troubleshooting procedure (2)
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Option

This section describes option that is available for the AG7 Generator module.
The following option is available.

m  Option D1 (Test data report)

Option D1 Description

A calibration data test result report will be provided with the AG7 Generator
module when this option is specified.
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Replaceable Electrical Parts

The module-level replaceable electrical parts are included iRepkaceable
Mechanical Partdist. Since component-level repair is not supported, individual
electrical components are not listed.
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Diagram

1+2

3+4

5+6

Rear-panel

connectors
7+8

SILENCE

48 kHz CLOCK

Figure 9-1 shows the AG7 Generator module and how it interconnects with the
TG700 TV Signal Generator Platform.

Diagrams showing mainframe component interconnections, such as power
supply and oscillator, can be found in @700 TV Signal Generator Platform
Service Manual

A block diagram of the AG7 Generator module is located i treory of
Operationsection, beginning on page 3-1.

AG7 Generator module
TG700 mainframe

|
EO “j/ @E E') O J400 A10 A
; 10
% Main board Main board
%O mj/ m\t 9‘ % J410 Slot 2 - 4

fO ”\j/ OE EO)E J420
fo f\j ) o igo)% J430

S—? @E J440
% ? % 3450

P010

Figure 9-1: AG7 Generator module connections
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Mechanical Parts List

This section contains a list of the replaceable modules for the AG7 Generator
module. Use this list to identify and order replacement parts.

Parts Ordering Information

Module Servicing

Replacement parts are available through your local Tektronix field office or
representative.

Changes to Tektronix products are sometimes made to accommodate improved
components as they become available and to give you the benefit of the latest
improvements. Therefore, when ordering parts, it is important to include the
following information in your order.

m  Part number

®m Instrument type or model number

m  Instrument serial number

® [nstrument modification number, if applicable

If you order a part that has been replaced with a different or improved part, your
local Tektronix field office or representative will contact you concerning any
change in part number.

Modules can be serviced by selecting one of the following three options. Contact
your local Tektronix service center or representative for repair assistance.

Module Exchange. In some cases you may exchange your module for a reman-
ufactured module. These modules cost significantly less than new modules and
meet the same factory specifications. For more information about the module
exchange program, call 1-800-833-9200. Outside North America, contact a
Tektronix sales office or distributor; see the Tektronix web site for a list of
offices: www.tektronix.com

Module Repair and Return. You may ship your module to us for repair, after which
we will return it to you.

New Modules. You may purchase replacement modules in the same way as other
replacement parts.
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Using the Replaceable Parts List

Parts list column descriptions

This section contains a list of the mechanical and/or electrical components that
are replaceable for the AG7 Generator module. Use this list to identify and order
replacement parts. The following table describes each column in the parts list.

Column | Column name Description

1 Figure & Index Number | ltems in this section are referenced by figure and index numbers to the exploded view
illustrations that follow.

2 Tektronix Part Number Use this part number when ordering replacement parts from Tektronix.

3and4 | Serial Number Column three indicates the serial number at which the part was first effective. Column four
indicates the serial number at which the part was discontinued. No entries indicates the part is
good for all serial numbers.

5 Qty This indicates the quantity of parts used.

Name & Description An item name is separated from the description by a colon (:). Because of space limitations, an

item name may sometimes appear as incomplete. Use the U.S. Federal Catalog handbook
H6-1 for further item name identification.

7 Mfr. Code This indicates the code of the actual manufacturer of the part.

8 Mfr. Part Number This indicates the actual manufacturer’s or vendor’s part number.

Abbreviations

Mfr. Code to Manufacturer

Cross Index

Manufacturers cross index

Abbreviations conform to American National Standard ANSI Y1.1-1972.

The table titled Manufacturers Cross Index shows codes, names, and addresses
of manufacturers or vendors of components listed in the parts list.

Mfr.

code  Manufacturer Address City, state, zip code

$3109  FELLER 72 VERONICA AVE SUMMERSET NJ 08873
UNIT 4

TKO191  TEKTRONIX JAPAN PO BOX 5209 TOKYO JAPAN 100-31
TOKYO INTERNATIONAL

TK2432  UNION ELECTRIC 15/F #1, FU-SHING N. ROAD TAIPEI, TAWAN ROC

2W733  BELDEN CORPORATION 2200 US HIGHWAY 27 SOUTH RICHMOND IN 47375-0010
PO BOX 1980

80009  TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON, OR 97077-0001
PO BOX 500
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-1 116-A001-00 1 EXCHANGE MODULE:AG7 80009
10-1-1 441-A267-00 1 CHASSIS,MODULE AGT7:ASSY 80009
-2 333-A404-00 1 PANEL,REAR:AG7,AL 80009
-3 214-4946-00 2 SPRING,CONICAL:VXI MOUNTING SCREW,0.26 MM 80009
SUS304,5.4 MML
-4 213-1129-00 2 SCREW,MACHINE:M2.5X11MM L,PAN HD,STL,N1 PL,CROSS 80009
REC & SLOTTED [322401-05]
-5 348-A128-00 25  SHLD GASKET,ELEK:FINGER TYPE,5.1MM LX6.4MM 80009
CM  W,BE-CU [97-645-02]
-6 131-6383-00 6 CONN,RF JACK:BNC,500HM,FEMALE,STR,SNAP IN/PNL 80009
MTG,12.5MM MLG [MCF3]
-7 211-A245-00 4 SCREW,MACHINE:M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU&LOCK WASHER
-8 174-A278-00 6 CA ASSY,RF:75 OHM COAX,120MM L,BLACK [QQB-0120-0] 80009
-9 334-1378-03 1 MARKER,IDENT:MKD SERIAL NO. FOR TETRONIX JAPAN 80009
STANDARD ACCESSORIES
070-A824-XX 1 MANUAL,TECH:MODULE INSTALLATION INSTRUCTIONS TK0191
062-A249-XX 1 SOFTWARE PACKAGE:S/W(CD-R) TK0191
OPTIONAL ACCESSORIES
070-A800-XX 1 MANUAL,TECH:SERVICE,TG700 TK0191
003-A042-00 1 NUTDRIVER,BOX:11MM HEX,BNC RETAINING TK0191
NUT,MODIFIED 14.5MM
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Figure 10-1: AG7 Generator module exploded view
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Preface

This is the service manual for the AGL7 Analog Genlock module. This manual
contains information needed to service an AGL7 Genlock module to the module
level.

Manual Structure

This manual is divided into sections, suctsagcification@andTheory of
Operation Further, some sections are divided into subsections, surrodsct
DescriptionandRemoval and Installation Procedures

Sections containing procedures also contain introductions to those procedures.
Be sure to read these introductions because they provide information needed to
do the service correctly and efficiently. The following are brief descriptions of
each manual section.

Specificationgontains a description of the AGL7 Genlock module and the
characteristics that apply to it.

Operating Informatiorprovides basic operating information.
Theory of Operatiolis an overview of the module’s design.
Performance Verificatiolwontains procedures to perform the operation.tests

Adjustmentgontains a statement explaining that no adjustment is needed for
the AGL7 Genlock module.

Maintenancecontains installation, removal and replacement, and trouble-
shooting instructions.

Optioncontains a description of available option for the AGL7 Genlock
module.

Replaceable Electrical Parfer the module level are included in the
Replaceable Mechanical Parts list.

Diagramcontains an interconnect diagram showing the connections between
the AGL7 Genlock module and the mainframe.

Replaceable Mechanical Patists the part numbers for replacement parts
that you can order. Exploded view illustrations help you to identify the parts.
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Related Manuals

Contacting Tektronix

vi

The following documents are related to the AGL7 Genlock module

m TheTG700 TV Signal Generator Platform User Man(legktronix part
number 070-A799-XX) describes how to use the TG700 mainframe and all
modules. It also contains information about remote commands and program-
ming structure for the TG700 mainframe and all modules.

B TheTG700 TV Signal Generator Platform Module Installation Instructions
(Tektronix part number 070-A824-XX) describes how to install and remove
the modules, and how to upgrade the firmware of the mainframe.

Phone

Address

Web site

Sales support

Service support

Technical support

1-800-833-9200

Tektronix, Inc.

Department or name (if known)
14200 SW Karl Braun Drive
P.O. Box 500

Beaverton, OR 97077

USA

www.tektronix.com

1-800-833-9200, select optiofi 1

1-800-833-9200, select optiofi 2

Email: techsupport@tektronix.com

1-800-833-9200, select optiofi 3
6:00 a.m. — 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Specifications

This section contains a general product description of the AGL7 Genlock module
followed by the operating specifications of the module.

Product Description

The AGL7 Genlock module is designed to be installed in the TG700 TV Signal
Generator Platform.

The module provides genlock function for the mainframe and installed modules.
It is equipped with two reference inputs, the loopthrough inputs and the
terminated CW input. The AGL7 module can genlock the following signals:

m  NTSC black burst signal: burst lock or sync lock

®m  PAL black burst signal: burst lock and sync lock

m  HDTV trilevel sync signal

m CW: 1, 3.58 (NTSC sub-carrier), 4.43 (PAL sub-carrier), 5, and 10 MHz

In addition, there are three signal output connectors provided on the rear panel
which can output black burst signals and HDTYV trilevel sync signals.
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Electrical Characteristics

Tables 1-1 and 1-2 list the electrical characteristics of the AGL7 Genlock
module.

Table 1-1: Genlock function

Characteristic Performance requirements Reference information
Input configuration 75 Q loop through REF inputs

75 Q terminated CW input
Return loss >40dB 5 MHz

>35dB 5 MHz to 30 MHz

Input requirements
Reference inputs

NTSC/PAL black burst or Trilevel sync

Amplitude +6dB
S/N ratio >40dB
SCH phase +40°
CW input 1,3.58, 4.43, 5, or 10 MHz CW
Input range 1102.5 Vp-p
Pull-in range Subcarrier frequency + 15 Hz
Jitter
Burst lock <0.5°
Sync lock <1ns
1-2
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Table 1-2: Black burst signal and HDTV trilevel sync signal outputs

Characteristic Performance requirements Reference information
Connector BNC
Number of outputs 3 BLACK1, BLACK2, and BLACK3
Configuration
BLACK1 Black burst BLACK1 always generates Black burst.
BLACK2 Black burst or Trilevel sync When the trilevel sync signal is selected, the
signal to be the same signal as BLACK 3 is
output.
BLACK3 Black burst or Trilevel sync When the black burst is selected, the signal
to be the same signal as BLACK 2 is output.
Burst amplitude accuracy +2%
Sync amplitude accuracy +2%
Sync rise time
NTSC 140 ns
PAL 250 ns
Return loss <30 dB to 30 MHz
Timing offset
Range Full color frame
Resolution <0.5° of sub carrier

AGL7 Analog Genlock Module Service Manual
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Environmental Characteristics

Tables 1-3 lists the environmental characteristics of the AGL7 Genlock module.

Table 1-3: Environmental characteristics

Characteristic Description
Temperature
Operating 0° C to +50° C
Non-operating -20° C to +60° C
Relative Humidity
Operating 20% to 80% (No condensation) ; Maximum wet-bulb temperature 29.4° C
Non-operating 5% to 90% (No condensation) ; Maximum wet-bulb temperature 40.0° C
Altitude
Operating To 4.5 km (15,000 feet)
Maximum operating temperature decreases 1° C each 300 m above 1.5 km.
Non-operating To 15 km (50,000 feet)
Vibration
Operating 3.04 m/s? (0.31 Gypyg), 5 t0 500 Hz, 10 min, three axes
Non-operating 23.3 m/s? (2.38 Gyps), 5 Hz to 500 Hz, 10 min, three axes
Shock
Non-operating 294 m/s2 (30 G), half-sine, 11 ms duration
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Operating Instructions

Operating Procedure

Before servicing the AGL7 Genlock module, read the following operating
instructions. These instructions are at the level appropriate for servicing the
AGL7 Genlock module. The user manual contains complete operator instruc-
tions.

This section provides the following information:
m  Operating Procedure

m  AGL7 Module Main Menu

After the module is installed in the mainframe, and the mainframe is installed in
the rack or other location where it will be used, access each function of the
module with the following procedure:

1. Connect the power connector on the rear panel and AC electric power source
using the power cord. Electric power is supplied to the mainframe.

2. Wait until the power up initialization process is complete, and check that
there are no error messages on the display.

3. Following the initialization process the mainframe main menu appears, as
shown below.

TG700 : PRESET

4. Press the front-panBIODULE button until the AGL7 module main menu
appears, as shown below.

AGL7 [1] : GENLOCK : STATUS
Internal

5. Use the front-panel arrow buttons to navigate and select items in the main
menu and submenus.

The details of the main menu and submenus are explained on the following
pages.
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AGL7 Module Main Menu

You can select the genlock source and the output whose parameters will be
changed using the AGL7 module main menu.

Use the up4) or down §) arrow button to scroll through the main menu.
Figure 2—1 shows the AGL7 module main menu.

Selection by the MODULE button

AGLY [1]: GENLOCK : STATUS
1080 59.94i : Locked
ENTER
AGL7 [1] : GENLOCK To GENLOCK submenu
(Page 2-2)
CANCEL
BLACK 1 ENTER
AGL [1]: SELECT OUTPUT S ——————=] ToOUTPUT submenu
BLACK 1 <[> BK2 T pageng)
BLACK 3
CANCEL

Figure 2-1: AGL7 module main menu

GENLOCK Submenu  This menu allows you to select the genlock source for the mainframe and the
installed modules, set the timing offset, and determine the instrument actions

when lock is lost. Use the ug\j or down §) arrow button to scroll through the
menu. Figure 2—2 shows the GENLOCK submenu.
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OUTPUT Submenu

N\ i

AGL7 [1] : GENLOCK : LOCK LOSS ACTION
Go Internal Frequency

N\ i

AGL7 [1] : GENLOCK : FRAME RESET (CW)
14.985 Hz : NTSC and 59.94 Hz Group

V

Figure 2-2: GENLOCK submenu

<>

<>

Select GENLOCK
in the main menu
Internal 525 SYNC
AGL7 [1] : GENLOCK : SOURCE < D NTSC Burst 625 SYNC
Internal NTSC Burstwith 10 FieldID ~ HD SYNC
PAL Burst Ccw
ENTER
AGL7 [1] : GENLOCK: TIMING To TIMING submenu
(Page 2-4)
CANCEL

* Except when Internal is selected

Go Internal Frequency
Stay Current Frequency

14.985 Hz : NTSC and 59.94 Hz Group
6.250 Hz : PAL and 50 Hz Group
15.000 Hz : 60 Hz Group

2.997 Hz : 23.98 Hz Group

3.000 Hz : 24 Hz Group

Use this submenu to set the signal format and the timing offset for the output
selected in the SELECT OUTPUT menu. Use theAlpdqr down §) arrow
button to change the menu items. Figure 2—3 shows the OUTPUT submenu.

Select SELECT OUTPUT
in the main menu

—\A

AGL7 [1]: BLACK 1: SELECT FORMAT
NTSC

Select the format
Q D for BLACK 1, BLACK 2,
or BLACK 3

A

A V

ENTER

-
-

To SIGNAL submenu
(page 2-4)

CANCEL

* Except when BLACK 3 is selected

ENTER

AGL7 [1]: BLACK 1: TIMING

To TIMING submenu
(Page 2-4)

%

Figure 2-3: OUTPUT submenu

CANCEL

AGL7 Analog Genlock Module Service Manual
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NOTE. When you change signal format, synchronization shock occurs; the signal
format changes immediately at the output as you change the format selection.

SIGNAL Submenu  This menu allows you to select the black burst signal for the NTSC, NTSC No
Setup, and PAL formats. Figure 2—4 shows the SIGNAL submenu.

From SELECT FORMAT submenu

for BLACK 1 or BLACK 2
AGLY[1] BLACK 1 : NTSC EITSES"‘;NTSC No Setup : o .
Black Burst <] [>> BackBust acksurst
Black Burst with Field REF Black Burst No Field REF

Figure 2-4: SIGNAL submenu

TIMING Submenu  This menu allows you to adjust the timing offset of the input and output signals
relative to the internal reference signal (frame reset signal). Use tizg) up (
down (W) arrow button to scroll through the menu.

The TIMING submenu uses the same menu structure for both input and output
signals, except for the menu items displayed in the first line. Figure 2-5 shows
the TIMING submenu.

Select TIMING in the GENLOCK
or OUTPUT submenu

AG{'/ZS(]HGETIJHS((;S})(  TIMING : NTSC SYNC Q D Set the vertical timing in 1 line steps

A i

AGLY7 [1] GENLOCK: TIMING : NTSC SYNC
Horizontal Coarse : 0.0000 usec

<] [>> Setthe horizontal timing n 1 clock steps

A V

AGLY7 [1] GENLOCK : TIMING : NTSC SYNC
Horizontal Fine : 0.00 nsec

] v

<] [>> Setthe horizontal timing in 0.1 ns steps

Figure 2-5: TIMING submenu
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Theory of Operation

Analog Genlock

Bus Interface

Amp & Restorer

Sync Separator

A/D Converter

Genlock Controller

Black Burst Generator

Black Burst Generator

Trilevel Sync Generator

This section describes the basic operation of the major circuit blocks in the
AGL7 Genlock module.

For information about the TG700 mainframe, refer toTi@e700 TV Signal
Generator Platform Service Manual

The Analog Genlock consists of the following blocks.

This block provides the communication between the mainframe and the module
circuit.

This block consists of amplifiers to adjust the amplitude of the signal from REF
or CW input and restorer to recover the DC component of the signal.

The sync separator separates the sync signals such as H sync, V sync, or
composite sync from the conditioned REF signal if the signal contains the sync.

The A/D converter digitizes the analog input signal to 10 bits digital data for
genlock operation. This data is read by the CPU in the mainframe and used to
control the master oscillator frequency.

This block controls the A/D converter, memory, and sync separator to obtain
correct digital data.

The Black Burst Generator consists of the following blocks:

This block generates NTSC or PAL black burst digital data.

This block generates trilevel sync digital data.
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REF

Ccw

Figure 3-1: Simplified block diagram of the AGL7 Genlock module

3-2

D/A Converter & Amp

This block consists of a D/A converter, two amplifiers, and a filter. It converts
the digital data from the black burst generator or trilevel sync generator to an
analog signal and re-constructs the signal for output. The “D/A Converter &
Amp 3" also has a wide bandwidth filter for HDTV trilevel sync signal.

Analog Genlock

Bus
Interface
Sync
|| Separator
Amp &
Restorer
AD
Converter

Genlock
Controller

Black Burst Generator

Black Burst D/A Converter
Generator 1 &Amp 1
Black Burst D/A Converter
Generator 2 & Amp 2
Trilevel Sync D/A Converter
Generator & Amp 3

BLACK 1

BLACK 2

BLACK 3
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This section provides procedures that verify the performance and functionality of

the AGL7 Genlock module.

Preparation for Performance Verification

Do the following before starting the performance verification procedures:

Power On Default Settings

Warm up

Equipment Required

Before you perform the performance verification procedures, make sure that the
required instrument settings are saved in the Power On Default preset.

If the instrument settings are saved in the Power On Default preset, you can
recall the settings after completing the performance verification procedures by

turning the power off and on.

The AGL7 Genlock module and test equipment must have had a warm-up period

of at least 20 minutes.

Table 4-1 lists the equipment required for the procedures.

Table 4-1: Equipment required for performance verification

ltem No. Minimum requirement Recommended equipment

Oscilloscope 1 Bandwidth: 200 MHz or higher Tektronix TDS540D

Video measurement set 1 Tektronix VM700T Option 01/11

Waveform vector monitor 1 Tektronix 1765

TV signal generator 1 Tektronix TG700 with AGL7 Analog

Genlock module

Frequency counter 1 Frequency range: 0.1 Hz to 1250 MHz ANRITSU MF 1603A
Precision: 7 digits or higher

75 Q BNC cable 4 Length: 42 inches Tektronix part no. 012-0074-00

75 Q feed-through terminator 1 Tektronix part no. 011-0103-02

75 Q coax terminator 2 Tektronix part no. 011-0102-01

AGL7 Analog Genlock Module Service Manual
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Calibration Data Report

Photocopy this form and use it to record the performance test results.

Table 4-2: AGL7 calibration data report

Serial Number: Cal Date: Temperature: Humidity:
Step Function Tested Minimum Cal Data Maximum
Black Output (NTSC)
1. Blanking Level
BLACK 1 -50 mV mV +50 mV
BLACK 2 -50 mV mV +50 mV
BLACK 3 -50 mV mV +50 mV
2. Burst Amplitude
BLACK 1 (Peak to Peak Value) 280.0 mV mV 291.4mV
BLACK 2 (Peak to Peak Value) 280.0 mV mV 291.4 mV
BLACK 3 (Peak to Peak Value) 280.0 mV mV 291.4 mV
3. Sync Amplitude
BLACK 1 280.0 mV mV 291.4 mV
BLACK 2 280.0mV mV 291.4 mV
BLACK 3 280.0 mV mV 291.4 mV
4, Subcarrier Frequency 3.5795444 MHz 3.5795464 MHz
Tri-Level Sync Output
4, Blanking Level
BLACK 2 -50 mV mV +50 mV
BLACK 3 -50 mV mV +50 mV
5. Sync Amplitude plus
BLACK 2 294.0 mV mV 306.0 mV
BLACK 3 294.0 mV mV 306.0 mV
6. Sync Amplitude minus
BLACK 2 294.0 mV mV 306.0 mV
BLACK 3 294.0 mV mV 306.0 mV
4-2
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Performance Verification Procedures

/N

Be sure you have performed tReeparation for Performance Verificatidmefore
proceeding.

WARNING. Dangerous electric shock hazards exist inside the TG700 mainframe.
Only qualified service personnel should perform these procedures.

Genlock Function

This test verifies that the genlock function is operating correctly. The following
equipment is required for the test:

m TV signal generator (TG700 mainframe with AGL7 module)
m  Waveform vector monitor

m  Four 75€2 BNC cables

®m  Three 75Q coax terminators

Perform the following procedure to verify that the genlock function is function-
ing correctly.

1. Use a 752 BNC cable to connect the CW connector on the AGL7 Genlock
module to the BLACK 2 connector on the TV signal generator (AGL7
module) as shown in Figure 4-1.

2. Use a 732 BNC cable to connect the REF connector on the AGL7 Genlock
module to the BLACK 1 connector on the TV signal generator
( AGL7 module) as shown in Figure 4-1.

3. Use a 782 BNC cable to connect the other REF connector on the AGL7
Genlock module to the A connector on the waveform vector monitor as
shown in Figure 4-1.

4. Use a 75) BNC cable to connect the BLACK 1 connector on the AGL7
Genlock module to the B connector on the waveform vector monitor rear
panel as shown in Figure 4-1.

5. Use the 782 coax terminators to terminate the A and B loop through
connectors on the waveform vector monitor rear panel.
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TV signal generator AGL7 module

rear panel (TG700)

. ©

75 Q BNC cable Waveform vector monitor

rear panel (1765)

5 75 Q coax
‘ terminator
TG700 mainframe 7
rear panel

Y —

—— |
©© ®()

AGL7 module

Figure 4-1: Equipment connections for verifying the genlock function

6. Setthe TV signal generator (AGL7 module) settings as indicated below:

Signal format .. ... ... PAL
Testsignal. .......... Black Burst

7. Set the waveform vector monitor settings as indicated below:

CONFIG ............ REFERENCE
NTSC EXTREF: A
PAL EXTREF :B

DISPLAY ........... VECTOR
INPUT .......... ... CH-A and CH-B
OVERLAY .........| ON

EXTREF ........... OFF

8. Press th&AIN menu button on the waveform vector monitor front panel to
display the Gain menu.

9. In the Gain menu, select X5 and VARIABLE.
10. Align the PAL burst vector with the compass rose of the display.
11. Recall the Factory Default preset as follows:
a. Press thé¢MODULE button to display the TG700 main menu.
b. Press the upK) or down §) arrow button to sele®@ECALL .
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c. Press the left4) or right @) arrow button to seleé¢tactory Default.
d. Pressth&NTER button to recall the factory default settings.

12. Set the genlock source and output signal of the AGL7 Genlock module as
follows:

a. Press thé¢MODULE button to display the AGL7 main menu.

b. Press the upK) or down i) arrow button to sele€ENLOCK , and
then press thENTER button to access the GENLOCK submenu.

c. Press the left4) or right @) arrow button to sele®AL Burst, and
then press thENTER button.

d. Press th&€ ANCEL button to return the module main menu.

e. Pressthe upK) or down §) arrow button to seleGELECT
OUTPUT.

f. Press the left4) or right @) arrow button to sele@LACK 1, and
then press thENTER button to access the OUTPUT submenu.

g. Press the left4) or right @) arrow button to sele®AL, and then
press th&ENTER button to access the SIGNAL menu.

h. Press the left4) or right @) arrow button to sele@lack Burst, and
then press thENTER button.

i. Pressthe&€ ANCEL button to return the module main menu.

13. Verify that the displayed vector display is locked andBK&.REF LED on
the TG700 mainframe front panel lights.

14. Press the left4) or right @) arrow button to sele®dTSC Burst, and then
press th&aENTER button.

15. Verify that the vector display is unlocked.

16. Press the left4) or right @) arrow button to sele@25 SYNC and then
press th&aNTER button.

17. Verify that the vector display is locked.

18. Change the signal format setting of the TV signal generator (AGL7 module)
to NTSC.
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19. Change the AGL7 Genlock module settings as follows:

a. Press the left4) or right @) arrow button to sele®dTSC Burst, and
then press thENTER button.

b. Press the upK) or down §) arrow button to seleGELECT
OUTPUT.

c. Press the left4) or right @) arrow button to sele®@LACK 1, and
then press thENTER button to access the OUTPUT submenu.

d. Press the left4) or right @) arrow button to sele®dTSC, and then
press th&ENTER button to access the SIGNAL menu.

e. Press the left4) or right @) arrow button to seleddTSC Burst, and
then press thENTER button.

f. Press th€ ANCEL button to return the module main menu.

20. Verify that the displayed vector display (CH-B) is locked and&k&.REF
LED on the TG700 mainframe front panel lights.

21. Press the left4) or right @) arrow button to sele®AL Burst, and then
press th&aENTER button.

22. Verify that the vector display is unlocked.

23. Press the left«) or right @) arrow button to sele&25 SYNG and then
press th&NTER button.

24. Verify that the vector display is locked.

25. Output NTSC subcarrier signal from the TV signal generator (AGL7
module) as follows:

a. Press and hold thdODULE , FORMAT , andFRONT PANEL
ENABLE buttons on the TV signal generator (TG700) simultaneously
until TG700 Presetappears in the display, then releaseMi@DULE
andFORMAT buttons to re-start the instrument in Factory mode.

b. Press the upK) or down §) arrow button to seleGELECT
OUTPUT.

c. Press the left4) or right @) arrow button to sele®@LACK 1, and
then press thENTER button to access the OUTPUT submenu.

d. Press the left4) or right @) arrow button to sele@AL, and then
press th&aENTER button to access the SIGNAL submenu.

e. Press the left4) or right @) arrow button to sele®dTSC Subcarrier
(1Vp—p), and then press tHeNTER button.
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26. Press the left«) or right @) arrow button to sele@W, and then press the
ENTER button.

27. Verify that the displayed vector display is locked and&l&.REF LED on
the TG700 mainframe front panel lights.

28. Change the BNC cable connection from BLACK 2 connector to BLACK 3
connector on the TV signal generator (AGL7 module).

29. Set the TV signal generator (AGL7 module) so that 1080 59.94i trilevel sync
signal is output from the BLACK 3 connector.

30. Press the left4) or right @) arrow button to sele¢iD SYNC, and then
press th&aNTER button.

31. Verify that the displayed vector display is locked andBK&.REF LED on
the TG700 mainframe front panel lights.

Trilevel Sync Outputs  This test verifies the blanking level and sync amplitude of trilevel sync signals.
The following equipment is required for the test:

m  Oscilloscope
m 75Q BNC cable
m 75Q feed-through terminator

Perform the following procedure to verify that the blanking level and sync
amplitude of trilevel sync signals.

1. Use the 782 BNC cable and the 7& feed-through terminator to connect
the BLACK 2 connector on the AGL7 Genlock module to the oscilloscope
CH1 input as shown in Figure 4-2.

Oscilloscope (TDS540D)

1
TG700 mainframe AGL7 module
rear panel u

Gtﬂ:v{:ww- 3 s OO OoOoOoOoo
O : :

poooo
0Dooboo
poooo

ocococoo

o
o

©
©
©

™
J 75 Q feed-through

terminator

75 Q BNC cable

Figure 4-2: Equipment connection for verifying the trilevel sync outputs
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10.

11.

Select theHD SYNC (SAME AS BLACK3) signal for BLACK 2 as
follows:

a. Pressthe upK) or down §) arrow button to seleGELECT
OUTPUT.

b. Press the left4) or right @) arrow button to sele@LACK 2, and
then press thENTER button to access the OUTPUT submenu.

c. Press the left4) or right @) arrow button to sele¢iD SYNC (SAME
AS BLACKZ3), and then press tiENTER button.

d. Press th&€ ANCEL button to return the module main menu.

Set the oscilloscope settings as indicated below:

Vertical ............. 50 mV/div
Vertical offset . .. ... .. oV
Horizontal . . ......... 500 ns/div
Horizontal position. . .. Center

Trig Position. . ....... 50 %
Trigslope ........... Rising Edge
Acquire menu. . ... ... Average 32

Verify that the blanking level is within the range of +50 mV to -50 mV.
Change the oscilloscope vertical scale to 10mV/div.

Align the blanking level with the center graticule line on the oscilloscope.
Change the oscilloscope vertical offset to 300 mV.

Verify that the high level of the signal (sync amplitude plus) is within the
range of +0.6 div to —0.6 div to the center graticule (except for ringing of the
rising edge).

Change the oscilloscope vertical offset to —300 mV.

Verify that the low level of the signal (sync amplitude minus) is within the
range of +0.6 div to —0.6 div to the center graticule (except for ringing of the
falling edge).

Change the BNC cable connection from BLACK 2 connector to the BLACK
3 connector on the AGL7 Genlock module and repeat steps 4 through 10.
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Black Burst Qutputs  This test verifies the blanking level, burst amplitude, and sync amplitude of
black burst signals. The following equipment is required for the test:

m  Oscilloscope

®  Video measurement set

m 75Q feed-through terminator
m 75Q terminator

Perform the following procedure to verify that the blanking level, burst
amplitude, and sync amplitude of black burst signals.

Use the equipment connection and controls from the previous test.

1. Move the BNC cable connection from BLACK 3 connector to the BLACK 1
connector on the AGL7 Genlock module.

2. Select theNTSC Black Burst signal for BLACK 2 and BLACK 3 as
follows:

a. Press the left4) or right @) arrow button to sele®@LACK 2, and
then press thENTER button to access the OUTPUT submenu.

b. Press the left4) or right @) arrow button to sele®dTSC, and then
press th&ENTER button to access the SIGNAL submenu.

c. Press the left4) or right @) arrow button to sele&lack Burst, and
then press thENTER button.

d. Press th&€ ANCEL button to return the module main menu.

e. Press the left4) or right @) arrow button to sele®@LACK 3, and
then press thENTER button to access the OUTPUT submenu.

f. Press the left4) or right @) arrow button to sele®&B (SAME AS
BLACK?2), and then press tieENTER button.

g. Pressth&€ ANCEL button to return the module main menu.
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3. Set the oscilloscope settings as indicated below:

Vertical ............. 50 mV/div
Vertical offset . . ...... oV
Horizontal . .......... lus/div
Horizontal position. . .. Center
Trig position .. ....... 10 %
Acquire menu. . ... ... Average 32
Measure menu. . . . . .. Mean
Trigtype . ........... Video

Trig standard. . . ... ... NTSC
Trigsource . ......... CH1

Trig polarity ......... Negative
Trigfield ...........! Odd Field
Trigline............ 2

Trigmode . .......... MONO (2 Field)

4. \Verify that the blanking level is within the range of +50 mV to =50 mV.

5. Move the BNC cable connection from the BLACK 1 connector to the
BLACK 2 connector on the AGL7 Genlock module and repeat step 4.

6. Move the BNC cable connection from the BLACK 2 connector to the
BLACK 3 connector on the AGL7 Genlock module and repeat step 4.

7. Move the BNC cable connection from the BLACK 3 connector to the
BLACK 1 connector on the AGL7 Genlock module.

8. Disconnect the BNC cable from the @5feed-through terminator on the
oscilloscope’s input, and then connect the BNC cable to the CHAN A
connector on the video measurement set as shown in Figure 4-3.

9. Use the 782 coax terminator to terminate the other loop through to the
CHAN A connector on the video measurement set.
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75 Q coax terminator
Video measurement set
rear panel (VM700T Option 01/11)

) {©©f @

AGL7 module

TG700 mainframe
rear panel

L. 9 ©

o )o@ Jee Je

75 Q BNC cable
Figure 4-3: Equipment connection for verifying burst and sync amplitude

10. Press théeasure button on the video measurement set to open the Measure
mode display.

11. Touch theMode soft key to set the instrument to Analog mode, and then
touch theH_Timing soft key.

12. Press thélenu button to display the H_Timing main menu.

13. Touch theAverage soft key and rotate the front-panel knob to set the value
to 32.

14. Touch theRS-170Asoft key.

15. Press thé&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

16. Verify that the burst and sync amplitude are within the range of 280.0 mV to
291.4 mV.

17. Move the BNC cable connection from the BLACK 1 connector to the
BLACK 2 connector on the AGL7 Genlock module and repeat step 16.

18. Move the BNC cable connection from the BLACK 2 connector to the
BLACK 3 connector on the AGL7 Genlock module and repeat step 16.
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Subcarrier Frequency

This test verifies the subcarrier frequency accuracy of black burst signals. The
following equipment is required for the test:

®m  Frequency counter
m 75Q BNC cable
m 75Q feed-through terminator

Perform the following procedure to verify the subcarrier frequency accuracy of
the black burst signals.

1. Use the 782 BNC cable and the 7@ feed-through terminator to connect
the BLACK 1 connector on the AGL7 Genlock module to the INPUT A
connector on the frequency counter as shown in Figure 4—4.

Frequency counter (MF 1603A)
TG700 mainframe AGL7 module
rear panel =N \
[ \ OGP0 58888
) 75 Q feed-through
75 Q BNC cable terminator

Figure 4-4: Equipment connection for verifying subcarrier frequency

4-12

2. Set the frequency counter to the frequency measurement mode (if necessary),
and then set the Gate Time to < 2s.

3. Output the NTSC subcarrier calibration signal as follows:

a. Press and hold tHdODULE , FORMAT , andFRONT PANEL
ENABLE buttons simultaneously unfiiG700 Presetappears in the
display, then release thdODULE andFORMAT buttons to re-start
the instrument in Factory mode.

b. Press the upK) or down ) arrow button to seleGELECT
OUTPUT.

c. Press the left4) or right @) arrow button to sele®@LACK 1, and
then press thENTER button to access the OUTPUT submenu.

d. Press the left4) or right @) arrow button to sele€@AL, and then
press th&ENTER button to access the SIGNAL submenu.

e. Press the left4) or right @) arrow button to sele®ddTSC Subcarrier
(1Vp—p), and then press tHENTER button.
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f. Press th€ ANCEL button to return the module main menu.

4. Set the frequency counter to trigger on the input, and then verify that the
displayed frequency is within the range of 3.5795444 MHz to 3.5795464
MHz.

This completes thBerformance Verificatioprocedure. If you require further
assistance, contact your nearest Tektronix Service Center.
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Adjustment Procedures

This section contains information needed to adjust the AGL7 Genlock module.

Adjustments in the AGL7 Genlock module are for the output offset, output gain,
and clock timing.

Requirements for Adjustment

Before doing the adjustment, note the following requirements.
Personnel  This procedure is only to be performed by trained service technicians.

Warm-Up Period  The AGL7 Genlock module requires a 20 minute warm-up time in & €20
+30° C environment before it is adjusted. Adjustment done before the operating
temperature has stabilized may cause errors in performance.

Access  When adjusting the output offset, output gain, and clock timing, you need to
remove the top cover of the TG700 mainframe. For removal and installation
procedures for the top cover, refer to @700 TV Signal Generator Platform
Service Manual

Equipment Required

Table 5-1 lists the equipment required to adjust the output offset, output gain,
and clock timing.

Table 5-1: Equipment required

ltem No. Minimum requirement Recommended equipment

TV signal generator platform 1 Tektronix TG700

Digital multimeter 1 51/2 digits FLUKE 8842A

Oscilloscope 1 Bandwidth: 500 MHz or higher Tektronix TDS754D with two P6139A
probes

75 Q BNC cable 1 Length: 42 inches Tektronix part no. 012-0074-00

75 Q coax terminator 1 Tektronix part no. 011-0102-03

BNC T connector 1 Tektronix part no. 103-0030-00

BNC female to dual banana 1 Tektronix part no. 103-0090-00

adapter

AGL7 Analog Genlock Module Service Manual 5-1



Adjustment Procedures

Output Offset and Gain Adjustment

Preparation

R470 R471

To perform the output offset and gain adjustment, you must first remove the top
cover of the TG700 mainframe. For removal and installation procedures for the
top cover, refer to th€G700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable resistors on the AGL7
circuit board. See Figure 5-1.

R681 R581 R491 R591 R691

\ |

R473 R475 R474

Procedure

/N

5-2

- T 0o hHEE

EGD%QE- ﬁ N Qg %DD D<—R48Q

Q D|:| R472 g - \\ %%

sHOLIEE 50 _BH

N D - [ij TTDDETT—TPQO o U L o0d
| |

Figure 5-1: AGL7 circuit board view

WARNING. To avoid serious injury, do not touch exposed connectors or compo-
nents when operating the TG700 mainframe with the top cover removed.
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 782 BNC cable, BNC T connector, T® coax terminator, and BNC
female-to-dual banana adapter to connect the BLACK 1 connector on the
AGL7 Genlock module to the INPUT connector on the digital multimeter as
shown in Figure 5-2.
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TG700 mainframe
rear panel

75 Q coax terminator

AGL7 module Digital multimeter
BNC T connector ‘

b T

o opooog S
ooooOo0o

O
O
[®]

AN
T

BNC female-to-dual banana adapter

75 Q BNC cable

Figure 5-2: Equipment connection for adjusting the output offset and gain

2. Press and hold tHdODULE , FORMAT, andFRONT PANEL ENABLE
buttons simultaneously uniiiG700 Presetis displayed, then release the
MODULE andFORMAT huttons to re-start the instrument in Factory
mode.

3. Select the DAC Offset (OV DC) calibration signal for BLACK 1 through
BLACK 3 as follows:

a.

b.

i

Press thtODULE button to display th@GL7 main menu.

Press the upK) or down §) arrow button to seleGELECT
OUTPUT.

Press the left<4) or right @) arrow button to sele®@LACK 1, and
then press thENTER button.

Press the left4) or right @) arrow button to sele@AL , and then
press theeENTER button.

Press the left<4) or right @) arrow button to sele@AC Offset (OV
DC), and then press tHENTER button.

Press th&€ ANCEL button twice.

Repeat parts ¢ through f of this step to select the calibration signal for
BLACK 2.

Press the left<4) or right @) arrow button to sele®@LACK 3, and
then press thENTER button.

Press the left4) or right @) arrow button to sele@&lack Burst (Same
as BLACK?2), and then press tH&NTER button.

Press th&€ ANCEL button to return the AGL7 main menu.

4. Locate variable resistor R691 on the AGL7 circuit board. See Figure 5-1.
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10.
11.
12.

13.
14.
15.

16.
17.
18.

19.
20.

Adjust R691 so that the output offset is &Y mV.

Move the BNC cable connection from the BLACK 1 connector to the
BLACK 2 connector on the AGL7 Genlock module.

Locate variable resistor R491 on the AGL7 circuit board. See Figure 5-1.
Adjust R491 so that the output offset is @&\ mV.

Move the BNC cable from the BLACK 2 connector to the BLACK 3
connector on the AGL7 Genlock module.

Locate variable resistor R591 on the AGL7 circuit board. See Figure 5-1.
Adjust R591 so that the output offset is &Y mV.

Select the DAC Gain (1.000V DC) calibration signal for BLACK 1 through
BLACK 3 as follows:

a. Press the left4) or right @) arrow button to sele®@LACK 1, and
then press thENTER button.

b. Press the left4) or right @) arrow button to sele@AL , and then
press theaENTER button.

c. Press the left4) or right @) arrow button to sele@AC Gain (1.000V
DC), and then press tHENTER button.

d. Press th&€ ANCEL button twice to return the AGL7 main menu.

e. Repeat parts a through d of this step to select the calibration signal for
BLACK 2. BLACK 3 uses the previous setting (Same as BLACK2).

Locate variable resistor R681 on the AGL7 circuit board. See Figure 5-1.
Adjust R681 so that the output gain is £\t mV.

Move the BNC cable from the BLACK 1 connector to the BLACK 2
connector on the AGL7 Genlock module.

Locate variable resistor R481 on the AGL7 circuit board. See Figure 5-1.
Adjust R481 so that the output gain is X mV.

Move the BNC cable from the BLACK 2 connector to the BLACK 3
connector on the AGL7 Genlock module.

Locate variable resistor R581 on the AGL7 circuit board. See Figure 5-1.

Adjust R581 so that the output gain is X mV.
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Clock Timing Adjustment (Board Number 671-B089-02 and Above Only)

Preparation  To perform the clock timing adjustment, you must first remove the top cover of
the TG700 mainframe. For removal and installation procedures for the top cover,
refer to theTG700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable resistors on the AGL7
circuit board. See Figure 5-1.

Procedure

nents when operating the TG700 mainframe with the top cover removed.

é WARNING. To avoid serious injury, do not touch exposed connectors or compo-
Dangerous potentials exist at several points within the TG700 mainframe.

1. Select the NTS@®lack Burst signal for BLACK 1 and BLACK 2 and
1080/59.94kignal for BLACK 3 as follows:

a. Press the left4) or right @) arrow button to sele@LACK 1, and
then press thENTER button.

b. Press the left4) or right @) arrow button to sele®dTSC, and then
press theaNTER button.

c. Press the left4) or right @) arrow button to sele&lack Burst, and
then press thENTER button.

d. Press th&€ ANCEL button twice to return the AGL7 main menu.

e. Repeat parts a through d of this step to select the NTSC Black Burst
signal for BLACK 2.

f. Press the left4) or right @) arrow button to sele@LACK 3, and
then press thENTER button.

g. Press the left4) or right @) arrow button to seled080/59.94jand
then press thENTER button.

h. Press th€€ ANCEL button to return the AGL7 main menu.

2. Set the horizontal fine timing for BLACK 1 through BLACK 3 to 0.00 ns as
follows:

a. Press the upk) or down §) arrow button to sele@ENLOCK and
then press thENTER button.

b. Press the left4) or right @) arrow button to seletNTERNAL , and
then press thENTER button.
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10.

c. Press th&€€ ANCEL button to return the AGL7 main menu.

d. Press the upK) or down §) arrow button to seleGELECT
OUTPUT.

e. Press the left4) or right @) arrow button to sele@LACK 1, and
then press thENTER button.

f. Press the upK) or down ) arrow button to seledtIMING , andthen
press th&aNTER button.

g. Pressthe upK) or down §) arrow button to sele¢dorizontal Fine,
andthen press the lefiq) or right @) arrow button to set the timing to
0.00 ns.

h. Press th& ANCEL button twice to return the AGL7 main menu.

I. Repeat parts e through h of this step to set the horizontal fine timing for
BLACK 2 and BLACK 3 to 0.00 ns

Attach the two P6139A probes to the oscilloscope CH1 and CH2 inputs.

Locate test points TP410, TP420, TP430, TP501, TP502, and TP504 on the

AGLY7 circuit board. See Figure 5-1.

Locate variable resistors R470, R471, R472, R473, R474, and R475 on the

AGLY7 circuit board. See Figure 5-1.

Turn all the variable resistors completely counterclockwise.
Connect the probe tip from the oscilloscope CH1 input to TP501.
Connect the probe tip from the oscilloscope CH2 input to TP430.

Set the oscilloscope settings as indicated below:

Vertical ............. 500 mV/div
Vertical position . . .. .. -3.0 div
Horizontal . . ......... 2 ns/div
Trigger source. . . .. ... CH1
Trigger level .. ....... 1.5V
Trigger slope. . . ...... Rising Edge

Adjust R470 so that the CH2 signal is delayed #0465 ns from the CH1
signal. See Figure 5-3.
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CH1 signal ‘ !
(TP501) ‘ ‘

CH2 signal :
(TP430) '

Figure 5-3: Timing relationship between CH1 and CH2 signals

11. Move the CH1 probe from TP501 to TP502.

12. Change the horizontal fine timing of the BLACK 3 output from —7.0 ns to +
7.0 ns and verify that the CH2 signal moves at least 13.5 ns.

13. If the CH2 signal moves less than 13.5 ns, turn R471 to its center position
and then perform the following steps:

a. Move the CH1 probe from TP502 to TP501.
b. Set the horizontal fine timing of BLACK 3 output to 0.00 ns.

c. Adjust R470 so that the CH2 signal is delayed 045 ns from the
CHL1 signal.

d. Change the horizontal fine timing of the BLACK 3 output from —7.0 ns
to + 7.0 ns and verify that the CH2 signal moves at least 13.5 ns.

If the CH2 signal still moves less than 13.5 ns, turn R471 completely
clockwise and then repeat steps a through d.

14. Change the CH2 probe connection from TP430 to TP410.

15. Adjust R472 so that the CH2 signal is delayed By08 ns from the CH1
signal.

16. Change the CHL1 probe connection from TP502 to TP504.

17. Change the horizontal fine timing of the BLACK 1 output from —10.0 ns to
+ 10.0 ns and verify that the CH2 signal moves at least 18.5 ns.

18. If the CH2 signal moves less than 18.5 ns, turn R473 its center position and
then perform the following steps:

a. Change the CH1 probe connection from TP504 to TP502.
b. Set the horizontal fine timing of BLACK 1 output to 0.00 ns.
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19.
20.

21.
22.

23.

c. Adjust R472 so that the CH2 signal is delayed 808 ns from the
CH1 signal.

d. Change the horizontal fine timing of the BLACK 1 output from —10.0 ns
to + 10.0 ns and verify that the CH2 signal moves at least 18.5 ns.

If the CH2 signal still moves less than 18.5 ns, turn R473 completely
clockwise and then repeat steps a through d.

Change the CH2 probe connection from TP410 to TP420.

Adjust R474 so that the CH2 signal is delayed By0% ns from the CH1
signal.

Change the CH1 probe connection from TP504 to TP502.

Change the horizontal fine timing of the BLACK 2 output from —10.0 ns to
+ 10.0 ns and verify that the CH2 signal moves at least 18.5 ns.

If the CH2 signal moves less than 18.5 ns, turn R475 its center position and
then perform the following steps:

a. Change the CH1 probe connection from TP502 to TP504.
b. Set the horizontal fine timing of BLACK 2 output to 0.00 ns.

c. Adjust R474 so that the CH2 signal is delayed By08& ns from the
CHL1 signal.

d. Change the horizontal fine timing of the BLACK 2 output from —10.0 ns
to + 10.0 ns and verify that the CH2 signal moves at least 18.5 ns.

If the CH2 signal still moves less than 18.5 ns, turn R475 completely
clockwise and then repeat steps a through d.
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Maintenance

This section contains instructions and procedures for maintaining the AGL7
Genlock module. For information on servicing the mainframe, refer to the
TG700 TV Signal Generator Platform Service Manual

The following information can be found in this section:

®m  Preparation page 6-1

®m  Inspection and Cleaning (preventive maintenance) page 6-3
m  Repackaging Instructions page 6-3

®  Removal and Replacement page 6-5
®  Troubleshooting page 6—7

If the instrument does not function properly, troubleshooting and corrective
measures should be taken immediately to prevent additional problems.

NOTE. Contact your local Tektronix representative for information on where to
return your instrument if it requires repair during the warranty period.

Preparation

Please read and follow these preparation instructions before attempting to
perform any maintenance or service to the instrument.

Servicing Prerequisites ~ Make sure of the following before beginning any instrument service:

®  The maintenance or service of this instrument must be performed by
qualified service personnel only.

m  Read theService Safety Summadocated at the beginning of this manual
before attempting to perform any maintenance or service to the instrument.

m  Read theéperating Informatiorsection of this manual before attempting to
perform any maintenance or service to the instrument.
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Electrostatic Damage
Prevention

VAN

This instrument contains electrical components that are susceptible to damage
from electrostatic discharge. Static voltages of 1 kV to 30 kV are common in
unprotected environments.

CAUTION. Static discharge can damage any semiconductor component in this
instrument.

6-2

Observe the following precautions to avoid static damage:
®  Minimize handling of static-sensitive components.

B Transport and store static-sensitive components or assemblies in their
original containers, on a metal rail, or on conductive foam. Label any
package that contains static-sensitive assemblies or components.

m  Discharge the static voltage from your body by wearing a wrist strap while
handling these components. Servicing static-sensitive assemblies or
components should only be performed at a static-free workstation by
qualified personnel.

®  Nothing capable of generating or holding a static charge should be allowed
on the workstation surface.

m  Keep the component leads shorted together whenever possible.
m  Pick up components by the body, never by the leads.
® Do not slide the components over any surface.

®  Avoid handling components in areas that have a floor or work surface
covering capable of generating a static charge.

m  Use a soldering iron that is connected to earth ground.

m  Use only special antistatic, suction-type or wick-type desoldering tools.

NOTE. A 2% RMA flux content solder is recommended for making repairs in this
instrument. Cleaning of rosin residue is not recommended. Most cleaning
solvents tend to reactivate the rosin and spread it under components where it
may cause corrosion under humid conditions. The rosin residue, if left alone,
does not exhibit these corrosive properties.
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Inspection and Cleaning

General Care

VAN

Inspecting and Cleaning
Procedures

Performance Verification

Preventive maintenance consists of cleaning, visual inspection, checking
performance, and, if needed, readjustment. The preventive maintenance schedule
established for the instrument should be based on the environment in which it is
operated and the amount of use. Under average conditions, scheduled preventive
maintenance should be performed every 2000 hours of operation.

Protect the module from adverse weather conditions. The module is not
waterproof.

CAUTION. To avoid damage to this module, do not expose it to sprays, liquids, or
solvents. Do not flex the circuit board if you remove the board from its mounting
shield. The circuit board can be damaged by flexing. The shield provides
necessary structural support to the circuit board.

Clean the mainframe and modules often enough to prevent dust or dirt from
accumulating. Refer timspecting and Cleaning ProcedurnestheTG700 TV
Signal Generator Platform Service Manual

Check module performance after each 2000 hours of operation or every

12 months. This will help to ensure maximum performance and assist in locating
defects that may not be apparent during regular operation. Performance
verification procedures are included in this manual.

Repackaging Instructions

Use the following instructions to prepare your instrument for shipment to a
Tektronix, Inc., Service Center:

1. Attach atag to the instrument showing: the owner, complete address and
phone number of someone at your firm who can be contacted, the instrument
serial number, and a description of the required service.

2. Package the instrument in the original packaging materials. If the original
packaging materials are not available, follow these directions:

a. Obtain a corrugated cardboard carton with inside dimensions six or more
inches greater than the dimensions of the instrument. Use a shipping
carton that has a test strength of at least 250 pounds (113.5 kg).

b. Surround the module with a protective (anti-static) bag.
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c. Pack dunnage or urethane foam between the instrument and the carton. If
using Styrofoam kernels, overfill the box and compress the kernels by
closing the lid. There should be three inches of tightly packed cushion-
ing on all sides of the instrument.

3. Seal the carton with shipping tape, industrial stapler, or both.
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This section contains the instructions on how you can remove and replace the
customer replaceable parts of the AGL7 Genlock module.

Tools Required

The following tools are required to perform the removal and replacement
procedures:

Table 6-1: Required tools

Name Description Tektronix part number

Screwdriver handle Accepts Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads

#2 Phillips tip Phillips-driver bit for #2 size screw heads

Nut driver, 14 mm Special nut driver for removing the BNC 030-A041-00
connectors of the AGL7 module

Replacing the Rear Panel Connectors and Chassis

It is usually not necessary to replace the rear panel connectors and chassis.
However, if a connector or chassis becomes damaged, you can replace them.

Replacing the Rear Panel  Perform the following procedure to replace the rear panel connector:

Connectors . o :
1. Use theModule Installationsection in th& G700 TV Signal Generator

Platform Service Manudb remove the AGL7 Genlock module from the
mainframe.

2. Disconnect the cables at JO00 (REF), J0O02 (REF), J040 (CW), J930
(BLACK 1), J830 (BLACK 2), and J880 (BLACK 4) on the AGL7 circuit
board.

3. Use the 14 mm nut driver to remove the nut securing the damaged connector
to the chassis. Pull the connector away.

4. Perform steps 2 and 3 in reverse order to replace the connector.
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Replacing the chassis  Perform the following procedure to replace the chassis:

1. Use the 14 mm nut driver to remove the nuts from each of the rear panel
connectors.

2. Use a screwdriver with a #2 Phillips tip to remove the six screws securing
the AGLY circuit board to the chassis.

3. Lift the circuit board up and away from chassis, and then place it on a static
free surface.

4. Set the replacement chassis on a firm, flat, static-free work surface.
5. Carefully place the circuit board in place on the chassis.

6. Use a screwdriver with a #2 Phillips tip to install the five screws securing the
circuit board to the chassis.

7. Apply the rear panel to the chassis, and then install all the rear panel
connectors to the chassis.
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Troubleshooting

This section contains instructions and procedures for troubleshooting the AGL7
Genlock module. These procedures will help you decide whether it is necessary
to replace your module.

If the TG700 mainframe does not boot up or if the display is not working, refer
to Troubleshootingn theTG700 TV Signal Generator Platform Service Manual

Equipment Required

The equipment listed in Table 6-2 is required for troubleshooting.

Table 6-2: Equipment required for troubleshooting

Equipment description Minimum requirements/example

Screwdriver handle Accept Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads
TG700 mainframe A TG700 mainframe that is functioning correctly.

Backing up the instrument settings

Before you begin the troubleshooting procedures, create a preset to save your
instrument settings as follows:

1. Press théMODULE button until the mainframe main menu (TG700:
PRESET) appears.

2. Press th&NTER button to access the PRESET submenu.
3. Press the upK) or down §) arrow button to seleGAVE.

4. Press the left4) or right @) arrow button to select a preset number to save
instrument settings.

5. Press th&NTER button to save the current instrument settings to the new
preset.

After the problem is solved, recall the preset you created.
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Troubleshooting Trees

‘ Start '

Power on the TG700 as follows:

1. Connect the power cable to the instrument.

2. Wait until the mainframe and the module completely
initialize. Check that no error messages appear on
the display.

3. Press the front-panel MODULE button.

No

Is the AGL7 main

menu displayed? Replace the module.

Perform the Function Check
procedures in the User manual.

Figure 6-1: Troubleshooting procedure (1)
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No Power off and remove the module, then
install it into a TG700 mainframe that is
functioning correctly.

Is the module
operating correctly?

Yes
The problem is probably in the
Is tthe moduletl ) TG700 mainframe. Refer to Trouble
operating correctly: shooting in the TG700 TV Signal
Generator Platform Service Manual.
AGL7 Module OK Replace the module.

Figure 6-2: Troubleshooting procedure (2)
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Option

This section describes option that is available for the AGL7 Genlock module.
The following option is available.

m  Option D1 (Test data report)

Option D1 Description

A calibration data test result report will be provided with the AGL7 Genlock
module when this option is specified.
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Replaceable Electrical Parts

The module-level replaceable electrical parts are included iRepkaceable
Mechanical Partdist. Since component-level repair is not supported, individual
electrical components are not listed.
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Diagram
s
REF
REF
CwW
Rear-panel 3
connectors BLACK 1
BLACK 2
BLACK 3

Figure 9-1 shows the AGL7 Genlock module and how it interconnects with the
TG700 TV Signal Generator Platform.

Diagrams showing mainframe component interconnections, such as power
supply and oscillator, can be found in @700 TV Signal Generator Platform
Service Manual

A block diagram of the AGL7 Genlock module is located inTtheory of
Operationsection, beginning on page 3-1.

AGL7 Genlock module
TG700 mainframe

I
EWa > iEo) O J00o A10 A10
Main board Main board
%o fa o ;g) % J002 Slot 1

fo f\t ) o jEa) % J040
fo ”\t ) a iEo) E J930

S—? @E J830
% ? % J880

P301 J600

Figure 9-1: AGL7 Genlock module connections
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Mechanical Parts List

This section contains a list of the replaceable modules for the AGL7 Genlock
module. Use this list to identify and order replacement parts.

Parts Ordering Information

Module Servicing

Replacement parts are available through your local Tektronix field office or
representative.

Changes to Tektronix products are sometimes made to accommodate improved
components as they become available and to give you the benefit of the latest
improvements. Therefore, when ordering parts, it is important to include the
following information in your order:

m  Part number

®m Instrument type or model number

m  Instrument serial number

® [nstrument modification number, if applicable

If you order a part that has been replaced with a different or improved part, your
local Tektronix field office or representative will contact you concerning any
change in part number.

Modules can be serviced by selecting one of the following three options. Contact
your local Tektronix service center or representative for repair assistance.

Module Exchange. In some cases you may exchange your module for a reman-
ufactured module. These modules cost significantly less than new modules and
meet the same factory specifications. For more information about the module
exchange program, call 1-800-833-9200. Outside North America, contact a
Tektronix sales office or distributor; see the Tektronix web site for a list of
offices: www.tektronix.com

Module Repair and Return. You may ship your module to us for repair, after which
we will return it to you.

New Modules. You may purchase replacement modules in the same way as other
replacement parts.
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Mechanical Parts List

Using the Replaceable Parts List

Parts list column descriptions

This section contains a list of the mechanical and/or electrical components that
are replaceable for the AGL7 Genlock module. Use this list to identify and order
replacement parts. The following table describes each column in the parts list.

Column | Column name Description

1 Figure & Index Number | ltems in this section are referenced by figure and index numbers to the exploded view
illustrations that follow.

2 Tektronix Part Number Use this part number when ordering replacement parts from Tektronix.

3and4 | Serial Number Column three indicates the serial number at which the part was first effective. Column four
indicates the serial number at which the part was discontinued. No entries indicates the part is
good for all serial numbers.

5 Qty This indicates the quantity of parts used.

Name & Description An item name is separated from the description by a colon (:). Because of space limitations, an

item name may sometimes appear as incomplete. Use the U.S. Federal Catalog handbook
H6-1 for further item name identification.

7 Mfr. Code This indicates the code of the actual manufacturer of the part.

8 Mfr. Part Number This indicates the actual manufacturer’s or vendor’s part number.

Abbreviations

Mfr. Code to Manufacturer

Cross Index

Manufacturers cross index

Abbreviations conform to American National Standard ANSI Y1.1-1972.

The table titled Manufacturers Cross Index shows codes, names, and addresses
of manufacturers or vendors of components listed in the parts list.

Mfr.

code  Manufacturer Address City, state, zip code

$3109  FELLER 72 VERONICA AVE SUMMERSET NJ 08873
UNIT 4

TK0191  TEKTRONIX JAPAN PO BOX 5209 TOKYO JAPAN 100-31
TOKYO INTERNATIONAL

TK2432  UNION ELECTRIC 15/F #1, FU-SHING N. ROAD TAIPEI, TAWAN ROC

2W733  BELDEN CORPORATION 2200 US HIGHWAY 27 SOUTH RICHMOND IN 47375-0010
PO BOX 1980

80009  TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON, OR 97077-0001
PO BOX 500
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-1 116-A002-01 1 EXCHANGE MODULE:AGL7 80009
10-1-1 441-A269-00 1 CHASSIS,MODULE AGL7:ASSY 80009
-2 333-A405-00 1 PANEL,REAR:AGL7,AL 80009
-3 214-4946-00 2 SPRING,CONICAL:VXI MOUNTING SCREW,0.26 MM 80009
SUS304,5.4 MML
-4 213-1129-00 2 SCREW,MACHINE:M2.5X11MM L,PAN HD,STL,N1 PL,CROSS 80009
REC & SLOTTED [322401-05]
-5 348-A128-00 25  SHLD GASKET,ELEK:FINGER TYPE,5.1MM LX6.4MM 80009
CM  W,BE-CU [97-645-02]
-6 174-B847-00 5 CABLE ASSY,RF:750HM COAX(RG179),7.5CM L,BNC TO 80009
MCX
174-B851-00 1 CABLE ASSY,RF:750HM COAX(RG179),5.5CM L,BNC TO 80009
MCX
-7 211-A245-00 5 SCREW,MACHINE:M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU&LOCK WASHER
-8 334-1378-03 1 MARKER,IDENT:MKD SERIAL NO. FOR TEKTRONIX JAPAN 80009
-9 342-A146-00 1 INSULATOR,PLATE:HEAT 80009
CONDUCTOR,RUBBER,20MMX20MMX100MM THK
[TC1000-TKC]
STANDARD ACCESSORIES
070-A824-XX 1 MANUAL,TECH:MODULE INSTALLATION INSTRUCTIONS TK0191
062-A249-XX 1 SOFTWARE PACKAGE:S/W(CD-R) TKO0191
OPTIONAL ACCESSORIES
070-A800-XX 1 MANUAL,TECH:SERVICE,TG700 TK0191
003-A041-00 1 NUTDRIVER,BOX:14MM HEX,BNC RETAINING TK0191
NUT,MODIFIED 19MM

AGL7 Analog Genlock Module Service Manual 10-3



Mechanical Parts List

Figure 10-1: AGL7 Genlock module exploded view
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Y A
Preface

This is the service manual for the ATG7 Analog Test Generator module. This
manual contains information needed to service an ATG7 Generator module to the
module level.

Manual Structure

This manual is divided into sections, suctsagcification@andTheory of
Operation Further, some sections are divided into subsections, surrodsct
DescriptionandRemoval and Installation Procedures

Sections containing procedures also contain introductions to those procedures.
Be sure to read these introductions because they provide information needed to
do the service correctly and efficiently. The following are brief descriptions of
each manual section.

m  Specificationgontains a description of the ATG7 Generator module and the
characteristics that apply it.

m  Operating Informatiorprovides basic operating information.
m  Theory of Operatiofis an overview of the module’s design.
m  Performance Verificatiomontains procedures to perform the operation.tests

®  Adjustment Proceduresontains procedures for adjusting an ATG7 Generator
module to meet warranted characteristics.

®  Maintenancecontains installation, removal and replacement, and trouble-
shooting instructions.

m  Optioncontains a description of available option for the ATG7 Generator
module.

m  Replaceable Electrical Parfer the module level are included in the
Replaceable Mechanical Parts list.

m  Diagramcontains an interconnect diagram showing the connections between
the ATG7 Generator module and the mainframe.

m  Replaceable Mechanical Patlists the part numbers for replacement parts
that you can order. Exploded view illustrations help you to identify the parts.
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Related Manuals

Contacting Tektronix

vi

The following documents are related to the ATG7 Generator module.

m TheTG700 TV Signal Generator Platform User Man(legktronix part
number 070-A799-XX) describes how to use the TG700 mainframe and all
modules. It also contains information about remote commands and program-
ming structure for the TG700 mainframe and all modules.

B TheTG700 TV Signal Generator Platform Module Installation Instructions
(Tektronix part number 070-A824-XX) describes how to install and remove
the modules, and how to upgrade the firmware of the mainframe.

Phone

Address

Web site

Sales support

Service support

Technical support

1-800-833-9200

Tektronix, Inc.

Department or name (if known)
14200 SW Karl Braun Drive
P.O. Box 500

Beaverton, OR 97077

USA

www.tektronix.com

1-800-833-9200, select optiofi 1

1-800-833-9200, select optiofi 2

Email: techsupport@tektronix.com

1-800-833-9200, select optiofi 3
6:00 a.m. — 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Specifications

This section contains a general product description of the ATG7 Generator
module followed by the operating specifications of the module.

Product Description

The ATG7 Generator module is designed for installation in the TG700 TV Signal
Generator Platform.

The module is an analog test signal generator that provides NTSC/PAL analog
composite signals. PAL-M and PAL-N are not supported by the AGL7, ATG7
and BG7 modules. The ATG7 Generator module contains the following features:

m  SIGNAL output:
Outputs test signals selectable from the front-panel test signal buttons
Overlay ID text on the video signal

®  BARS output:

Outputs NTSC (with or without setup) /PAL color bar signals, black burst
signals, and other test signals (Other 1 and Other 2)

Overlay ID text on the video signal
® BLACK 1 and BLACK 2 outputs:

Outputs NTSC (with or without setup)/PAL black burst signals, composite
sync signal, composite blanking signal, NTSC (with or without setup)/PAL
subcarrier signals, H/V drive signals, color frame ID signal, and PAL pulse
signal

®m [ndividual format and timing control for each output

m  Full remote control using Ethernet interface

ATG7 Analog Test Generator Service Manual 1-1



Specifications

Electrical Characteristics

Tables 1-1 through 1-4 list the electrical characteristics of the ATG7 Generator
module.

Table 1-1: Black burst and timing pulse outputs

Characteristic Performance requirements Reference information
Connector BNC
Number of outputs 2 BLACK 1 and BLACK 2
Output impedance, typical 75 Q
Black burst output signals
NTSC and NTSC No Setup Black Burst
Black Burst with Field REF
PAL Black Burst
Black Burst with No Field REF
Timing pulse output
Amplitude accuracy 1.0V+£01V
Rise time
NTSC and NTSC No Setup 140 ns +20 ns
PAL 250 ns =20 ns
Output signals
NTSC and NTSC No Setup Composite Sync
Composite Blanking
Subcarrier
H Drive
V Drive
Color Frame ID
PAL Composite Sync
Composite Blanking
Subcarrier
H Drive
V Drive
Color Frame ID
PAL Pulse

1-2
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Table 1-2: Color bars signal output

Characteristic Performance requirements Reference information
Connector BNC
Number of outputs 1 BARS
Output impedance, typical 75 Q
Output signals
NTSC and NTSC No Setup SMPTE Color Bar
100 % Color Bar
75 % Color Bar
40 % Flat Field
Black Burst
Black Burst with Field REF
Other 1
Other 2
PAL 100 % Colour Bar
75 % Colour Bar
100 % Colour Bar Over Red
75 % Colour Bar Over Red
40 % Flat Field
Black Burst
Black Burst No Field REF
Other 1
Other 2
ID text Maximum 18 characters
Luminance amplitude accuracy +1% Measured at 700 mV.
Chrominance to luminance gain +2% Chrominance is measured at red portion of

the 75 % Colour Bar Over Red signal.

ATG7 Analog Test Generator Service Manual
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Table 1-3: Test signal output

Characteristic Performance requirements Reference information
Connector BNC
Number of outputs 1 SIGNAL

Output impedance, typical

75 Q

Output signals Refer to Table 2-1 on page 2-3 for detailed
information about the output signals.

ID text Maximum 18 characters

Luminance amplitude accuracy +1% Measured at 700 mV.

Chrominance to luminance gain +1%

Frequency response +1% To 5 MHz

Chrominance to luminance delay <10ns Measured at 500 kHz and 4.43 MHz.

Linearity <1% <0.5% (typical); measured at 5 step
signal.

Differential gain error <05% Measured at modulated 5 step signal.

Differential phase error <0.5° Measured at modulated 5 step signal.

Field tilt <05%

Line tilt <0.5%

Table 1-4: Common outputs characteristics

Characteristic Performance requirements Reference information
Return loss =36 dB To 6 MHz
Burst amplitude accuracy +2%
Sync amplitude accuracy +2%
Blanking level 0mV+50mV
SCH phase accuracy 0° £5°
Timing offset
Range Full color frame
Resolution 54 MHz clock resolution =18.5ns
1-4 ATG7 Analog Test Generator Service Manual
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Environmental Characteristics

Tables 1-5 lists the environmental characteristics of the ATG7 Generator
module.

Table 1-5: Environmental characteristics

Characteristic Description
Temperature
Operating 0° C to +50° C
Non-operating -20° C to +60° C
Relative Humidity
Operating 20 % to 80 % (No condensation) ; Maximum wet-bulb temperature 29.4° C
Non-operating 5% t0 90 % (No condensation) ; Maximum wet-bulb temperature 40.0° C
Altitude
Operating To 4.5 km (15,000 feet)

Maximum operating temperature decreases 1° C each 300 m above 1.5 km.

Non-operating

To 15 km (50,000 feet)

Vibration
Operating

3.04 m/s2 (0.31 Gyps), 5 Hz to 500 Hz, 10 min, three axes

Non-operating

23.3 m/s? (2.38 Gyys), 5 Hz to 500 Hz, 10 min, three axes

Shock

Non-operating

294 m/s2 (30 G), half-sine, 11 ms duration
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Operating Instructions

Operating Procedure

Before servicing the ATG7 Generator module, read the following operating
instructions. These instructions are at a level appropriate for servicing the ATG7
Generator module. The user manual contains complete operator instructions.

This section provides the following information:
m  Operating Procedure

m  Selecting an Output Signal

m  ATG7 Module Main Menu

After the module is installed in the mainframe, and the mainframe is installed in
the rack or other location where it will be used, access each function of the
module with the following procedure:

1. Connect the power connector on the rear panel to the AC electric power
source using the power cord. Electric power is supplied to the mainframe.

2. Wait until the mainframe and installed modules completely initialize. Check
that no error messages appear on the display.

3. The top menu item of the mainframe main menu shown below appears on
the display after initialization is complete.

TG700: PRESET

4. Press the front-pan®ODULE button until the ATG7 module main menu
appears, as shown below.

ATG7 [x] : STATUS : NTSC
SMPTE Color Bars

5. Select the signal format and the signal you want to output. ReSaidoting
a Output Signabn page 2—-2 for more information.

6. Press the front-panel arrow buttons to select the desired main menu item or
submenu item.
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Refer toATG7 Module Main Menbeginning on page 2—4 for detailed
information about the main menu items and the submenu items.

Selecting an Output Signal

The ATG7 Generator module provides the capability to output test signals
assigned to the corresponding test signal buttons from the SIGNAL connector.
When you output a signal from the connector, you need to select a signal format
and output signal. This subsection provides instructions on how to output a
signal.

Selecting a Format  If you press the front-panel FORMAT button when the ATG7 Generator module
is selected (active), you can select the format for the output signals.

Perform the following steps to select the format:

1. Confirm that any of the menu items of the ATG7 module main menu is
displayed. If the menu is not displayed, press the front-pA@EULE
button until the ATG7 module main menu appears, as shown below.

ATG7 [x] : STATUS : NTSC
SMPTE Color Bars

2. Press th&ORMAT button. The menu display changes as follows:

ATG7 [X] : SELECT FORMAT
NTSC (Current)

3. Press the left4) or right @) arrow button, or press tfORMAT button
repeatedly to select one of the signal formats, and then prashiTieR
button to confirm the selection.

NOTE. When you change signal format, synchronization shock occurs.
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Selecting a Signal Al the signal sets available in the module are already assigned to corresponding
test signal buttons. When you press any of the buttons, one of the signals in the
signal set is output.

For example, when you press B®LOR BAR test signal button, you can
output thel00% Color Bars signal in the Color Bars signal set.

Press the left<4) or right @) arrow button, or press the test signal button
repeatedly to select different signals assigned to the test signal button.

Table 2—1 lists the signal sets assigned to the test signal buttons, and shows the
signals available in each signal set. The list of available signals changes,
depending on the signal format.

Table 2-1: Signal set assigned to the test signal buttons

Button name Signal set Signals in the signal set

NTSC and NTSC No Setup formats

COLOR BAR Color Bars 100% Color Bars, 75% Color Bars,
SMPTE Color Bars

LINEARITY Linearity 5 Step, 10 Step, Modulated 5 Step,

Modulated Pedestal, Modulated Ramp,
Ramp, Shallow Ramp

FLAT FIELD Flat Fields 0% Flat Field (NTSC format only),

10% Flat Field, 40% Flat Field, 50% Flat Field,
100% Flat Field, Field Square Wave,

Black Burst, Black Burst with Field Reference

MULTIBURST Multiburst 100% Multiburst, 60% Multiburst, Multipulse
SWEEP Sweep 100% Sweep, 60% Sweep, Chroma Response
MONITOR Monitor 100% Red Field, 75% Red Field,

2 Level Ped. & Pluge, 4 Level Ped. & Pluge,
Convergence, Grey Window, White Window,
Safe Area, Monitor Setup

PULSE BAR Pulse & Bar Window 2T Pulse Bar, Sin X/X

OTHER Other FCC Composite, FCC Multiburst,
NTC7 Combination, NTC7 Composite,
Test Matrix, SNG Color Bars
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Table 2-1: Signal set assigned to the test signal buttons (Cont.)

Button name Signal set Signals in the signal set

PAL format

COLORBAR Color Bars 100% Colour Bars, 75% Colour Bars,
100% Colour Bars Over Red,
75% Colour Bars Over Red

LINEARITY Linearity 5 Step, 10 Step, Modulated 5 Step,
Modulated 10 Step, Modulated Pedestal,
Modulated Ramp, Ramp, Shallow Ramp

FLAT FIELD Flat Fields 40% Flat Field, 50% Flat Field,
100% Flat Field, Field Square Wave, Black
Burst, Black Burst with No Field Reference,
Field Square Wave

MULTIBURST Multiburst 100% Multiburst, Multipulse

SWEEP Sweep 100% Sweep, 60% Sweep

MONITOR Monitor 100% Red Field, 75% Red Field,
2 Level Ped. & Pluge, 4 Level Ped. & Pluge,
Convergence, Grey Window, White Window,
Safe Area, Monitor Setup Matrix

PULSE BAR Pulse & Bar 2T Pulse & Bar, Sin X/X

OTHER Other CCIR 17, CCIR 18, CCIR 330, CCIR 331,
UKITS 1, UKITS 2, UK 1 Line ITS, ITS Matrix

ATG7 Module Main Menu

You can set the text overlay, timing offset, and APL feature of the SIGNAL
output using the ATG7 module main menu. This menu also provides the access
point to the SELECT OUTPUT submenu where you can set the output parame-
ters for the BLACK 1, BLACK 2, and BARS outputs.

Use the up4) or down §) arrow button to scroll through the main menu.
Figure 2—1 shows the ATG7 module main menu.

2-4
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Selection by the MODULE button
y
ATG7 [X] : STATUS : NTSC
SMPTE Color Bars
BLACK 1 ENTER
ATG7 [x] : SELECT OUTPUT BLACK? ———> To SELECT OUTPUT submenu
BLACK 1 <[> BARe | ~——— (age2-6)
CANCEL
ENTER
ATG7 [x] : ID TEXT To ID TEXT submenu
(rage 2-7)
CANCEL
ENTER
ATG7 [x] : TIMING To TIMING submenu
(page 2-8)
CANCEL
! ENTER
ATG7 [x] : APL »{ To APL submenu
(page 2-8)
1 CANCEL

Figure 2-1: ATG7 module main menu
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SELECT OUTPUT  This menu allows you to set the video format, signal, and timing offset for the
Submenu BLACK 1, BLACK 2, or BARS output. You can also set the ID text overlay for
the BARS output using this menu. Figure 2—2 shows the SELECT OUTPUT

submenu.
Select SELECT OUTPUT
in the main menu
ENTER
ATG?7 [x] : SELECT FORMAT Q D mgg NoSetup ———1 To SELECT SIGNAL submenu
NTSC PAL P e | (page2-6)
CANCEL
ENTER
ATG7 [x] : BLACK 1 : TIMING To TIMING submenu
(page 2-8)
CANCEL
- Aii*ivf’iii 77777777777777777 ]
| ENTER \
| ATG7 [x] : BARS : ID TEXT To ID TEXT submenu ‘
(page 2-7)
| T CANCEL \
e - r - v; 77777777777777777777 _
Available only when the BARS connector is selected

Figure 2-2: SELECT OUTPUT submenu

SELECT SIGNAL  This menu allows you to select an output signal for the BLACK 1, BLACK 2, or
Submenu BARS connector. Figure 2—3 shows the SELECT SIGNAL submenu.

m BLACK 1 and BLACK 2 m BARS
NTSCand NTSC No Setup : NTSCand NTSC No Setup:
Black Burst Black Burst
ATG7 [x] : BLACK 1:NTSC Black Burst with Field REF Black Burst with Field REF
Black Burst Q D Composite Sync 100% Color Bar
Composite Blanking 75% Color Bar
Subcarrier SMPTE Color Bar
H Drive 40% Flat Field
V Drive Other 1
Field Reference Other 2
PAL: PAL:
Black Burst Black Burst
Black Burst No Field REF Black Burst No Field REF
Composite Sync 100% Colour Bar
Composite Blanking 75% Colour Bar
Subcarrier 100% Colour Bar Over Red
H Drive 75% Colour Bar Over Red
V Drive 40% Flat Field
Field Reference Other 1
PAL Pulse Other 2

Figure 2-3: SELECT SIGNAL submenu
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ID TEXT Submenu  This menu allows you to edit text that is overlaid on the signal for the SIGNAL
and BARS outputs, and to set the display position of the text. Use tig) up (
down (¥) arrow button to scroll through the menu. Figure 2—4 shows the ID
TEXT submenu.

Select ID Text in the main menu or

SELECT OUTPUT submenu
Enable
ATG7 [X]: ID TEXT Blink Fast
Status : Enable < D Blink Slow
Disable
ATG)Z |[3xrl)s|1|[3)J E())(;I)'% APH Q D Set the horizontal position
Y
ATG7[X]: ID TEXT . -
Y Posiion: 0.0% APH Q D Set the vertical position
. . ENTER A
ATG7 [x] : ID TEXT : EDIT Q D Edittext
. . ENTER
ATGT [ : ID TEXT : SAVE —— > Save the text to the signal file

Figure 2-4: ID TEXT submenu
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TIMING Submenu  This menu allows you to adjust the timing offset of the selected output relative to
the internal reference signal (frame reset signal). Use thg Jipr(down )
arrow button to scroll through the menu. Figure 2-5 shows the TIMING
submenu.

Select TIMING in the main menu or

SELECT OUTPUT submenu
ATG7 [x] : TIMING : NTSC
Ve[rxu']ca| :0 Line (s) Q D Set the vertical timing
ATG7 [x] : TIMING : NTSC . -
Ho[ri]zontaI:0.0000 usec <[> setthe horizontal timing

Figure 2-5: TIMING submenu

APL Submenu  This menu allows you to set the APL and Bounce features for the test signal
output from the SIGNAL connector. Use the yp) (or down §) arrow button
to scroll through the menu. Figure 2—6 shows the APL submenu.

Select APL in the main menu

A APL OFF
“APL: High APL
ATG7 [x] : APL: MODE
Low APL
APLOFF Q D APL (Bounce)
A v Bounce
ATG17. gxle:c APL: PERIOD <J[>> setthe bounce period

Figure 2-6: APL submenu
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Theory of Operation

Bus Interface

Black Burst Generator
BARS Generator

SIGNAL Generator

D/A Converter & Amp

This section describes the basic operation of the major circuit blocks in the
ATG7 Generator module.

For information about the TG700 mainframe, refer toTi@e700 TV Signal
Generator Platform Service Manual

This block provides the communication between the mainframe and the module
circuit.

This block generates NTSC or PAL black burst digital data.

This block generates digital data for color bars, black burst, and other signals.

This block generates digital data for the test signals assigned to the front-panel
buttons.

This block consists of a D/A converter, two amplifiers, and a filter. It converts
the digital data from the black burst generator, BARS generator, and SIGNAL
generator to analog signal and re-construct the signal for output.
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Bus
Interface

Memory

Memory

Black Burst D/A Converter
Generator 1 & Amp 1
Black Burst D/A Converter
Generator 2 & Amp 2
BARS D/A Converter
Generator &Amp 3
SIGNAL D/A Converter
Generator & Amp 4

ATG7 Analog Test Generator Service Manual

Figure 3-1: Simplified block diagram of the ATG7 Generator module

BLACK 1

BLACK 2

BARS

SIGNAL
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This section provides procedures that verify the performance and functionality of
the ATG7 Generator module.

Preparation for Performance Verification

Do the following before starting the performance verification procedures:
Power On Default Settings  Before you perform the performance verification procedures, make sure that the

required instrument settings are saved in the Power On Default preset.

If the instrument settings are saved in the Power On Default preset, you can
recall the settings after completing the performance verification procedures by
removing and reapplying the power.

Warmup  The ATG7 Generator module and test equipment must have had a warm-up
period of at least 20 minutes.

Equipment Required

Table 4-1 lists the equipment required for the procedures.

Table 4-1: Equipment required for performance verification

ltem No. Minimum requirement Recommended equipment
Oscilloscope 1 Bandwidth: 200 MHz or higher Tektronix TDS540D

Video measurement set 1 Tektronix VM700T Option 01/11
75 Q BNC cable 1 Length: 42 inches Tektronix part no. 012-0074-00
75 Q feed-through terminator 1 Tektronix part no. 011-0103-02
75 Q coax terminator 1 Tektronix part no. 011-0102-01
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Calibration Data Report

Photocopy this form and use it to record the performance test results.

Table 4-2: ATG7 calibration data report

Serial Number: Cal Date: Temperature: Humidity:
Step Function Tested Minimum Cal Data Maximum
SIGNAL Output (Tested format : NTSC)
1. Luminance Amplitude 707.2mV mV 721.0 mV
(Measured on 75% Color Bars signal)
2. Chrominance to Luminance Gain Ratio -1.0% % 1.0%
(Measured on FCC Composite signal)
3. Chrominance to LuminanceDelay |  —————- ns 10 ns
(Measured on FCC Composite signal)
4, Differential Phase and Gain (Measured on Modulated 5 Step signal)
Gain| - OK 0.5%
Phase| = -———- OK 05°
SIGNAL Output (Tested format : PAL)
5. Luminance Amplitude 693.0 mV mV 707.0 mV
(Measured on 75% Colour Bars signal)
6. Chrominance to Luminance Gain Ratio -1.0% % 1.0%
(Measured on CCIR17 signal)
7. Chrominance to Luminance Delay |  —————- ns 10 ns
(Measured on CCIR17 signal)
8. Differential Phase and Gain (Measured on Modulated 5 Step signal)
Gan| - OK 0.5%
Phase | = -———-- OK 05°
9. Luminance Linearity Eo,or -~ | o 1.0%
(Measured on 5 Step signal)
10. Frequency Response (to 5.0 MHz) -1.0% OK 1.0%
(Measured on 100% Multiburst signal)
BARS Output (Tested format : PAL)
11. Luminance Gain 693.0 mV mV 707.0 mV
(Measured on 75% Colour Bar Over Red signal)
12. Chrominance Gain 650.6 mV mV 677.0mV
(Measured on 75% Colour Bar Over Red signal)

4-2
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Table 4-2: ATG?7 calibration data report (Cont.)

Step Function Tested Minimum Cal Data Maximum
BLACK 1 and BLACK 2 Outputs
13. Timing Pulse Amplitude
BLACK 1 (Peak to Peak value) 900 mV mV 1100 mV
BLACK 2 (Peak to Peak value) 900 mV mV 1100 mV
SIGNAL, BARS, BLACK 1, and BLACK2 Outputs (Common function)
14, Blanking Level
SIGNAL -50 mV mV 50 mV
BARS -50 mV mV 50 mV
BLACK 1 -50 mV mV 50 mV
BLACK 2 -50 mV mV 50 mV
15. Burst Amplitude
SIGNAL (Peak to Peak value) 280 mV mV 291.4 mV
BARS (Peak to Peak value) 280 mV mV 291.4 mV
BLACK 1 (Peak to Peak value) 280 mV mV 291.4 mV
BLACK 2 (Peak to Peak value) 280 mV mV 291.4 mV
16. Sync Amplitude
SIGNAL 280 mV mV 291.4mV
BARS 280 mV mV 291.4mV
BLACK 1 280 mV mV 291.4 mV
BLACK 2 280 mV mV 291.4mV
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Performance Verification Procedures

/N

Be sure you have performed tReeparation for Performance Verificatidmefore
proceeding.

WARNING. Dangerous electric shock hazards exist inside the TG700 mainframe.
Only qualified service personnel should perform these procedures.

Timing Pulse Outputs
(BLACK 1 and BLACK 2)

TG700 mainframe

This test verifies the pulse amplitude of the H drive signal from the BLACK 1
and BLACK 2 outputs. The following equipment is required for the test:

m  Oscilloscope
m 75Q BNC cable
m  75Q feed-through terminator

Perform the following procedure to verify that the pulse amplitude of the H drive
signal from the BLACK 1 and BLACK 2 outputs.

1. Use the 78 BNC cable and the 7Q feed-through terminator to connect
the BLACK 1 connector on the ATG7 Generator module to the oscilloscope
CH1 input as shown in Figure 4-1.

Oscilloscope (TDS540D)

00
00

00000 ¢gg
0
(Oooaoo
00009 gy
00ooo <::>
00000
00000

cococoo

o
o

rear panel
G © (]
o o

L

Q ocoocoooo O

——
;@UOUOUU
©
©
©

75 Q feed-through
terminator

ATG7 module \_

75 Q BNC cable

Figure 4-1: Equipment connection for verifying pulse amplitude
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2. Recall the Factory Default preset as follows:
a. Press thélODULE button to display the TG700 main menu.
b. Press the upK) or down ) arrow button to sele®ECALL .
c. Press the left4) or right @) arrow button to seleétactory Default.
d. Press th&NTER button to recall the factory default settings.
3. Select theH Drive signal for BLACK 1 and BLACK 2 as follows:
a. Press thélODULE button to display the ATG7 main menu.

b. Press the upK) or down §) arrow button to seleGELECT
OUTPUT.

c. Press the left4) or right @) arrow button to sele®@LACK 1, and
then press thENTER button.

d. Press the left4) or right @) arrow button to sele®dTSC, and then
press th&aNTER button.

e. Press the left4) or right @) arrow button to sele¢i Drive, and then
press th&eNTER button.

f. Press th€ ANCEL button twice to return the module main menu.

0. Repeat parts c through f of this step to select the H Drive signal for
BLACK 2.

4. Set the oscilloscope settings as indicated below:

Vertical ............. 200 mv/div
Vertical offset . . ... ... oV
Horizontal . . ......... 200 ns/div
Horizontal position. . .. Center

Trig position .. ....... 50 %
Trigslope ........... Rising Edge
Acquire menu. . ... ... Average 32
Measure menu. . . .. .. Pk—Pk

5. Verify that the pulse amplitude is within the range of 0.900 V to 1.100V.

6. Move the BNC cable from the BLACK 1 connector to the BLACK 2
connector on the ATG7 Generator module and repeat step 5.
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Black Burst Qutputs  This test verifies the blanking level, burst amplitude, and sync amplitude of
black burst signals. The following equipment is required for the test:

Oscilloscope

Video measurement set

75Q BNC cable

75 Q feed-through terminator

75 Q coax terminator

Perform the following procedure to verify the blanking level, burst amplitude,
and sync amplitude of black burst signals.

Use the equipment connection and controls from the previous test.

1. Move the BNC cable from the BLACK 2 connector to the BLACK 1
connector on the ATG7 Generator module

Select theBlack Burst signal for BLACK 1, BLACK 2, and BARS as

follows:

a. Press thélODULE button to display the module main menu.

b. Press the left4) or right @) arrow button to sele@LACK 1, and
then press thENTER button.

c. Press the left4) or right @) arrow button to sele®dTSC, and then
press th&NTER button.

d. Press the left4) or right @) arrow button to sele@&lack Burst, and
then press thENTER button.

e. Pressth&€ ANCEL button twice to return the module main menu.

Repeat parts b to e of this step to select the NTSC black burst signal for
BLACK 2 and BARS.

3. Select theBlack Burst signal for SIGNAL as follows:

4-6

a.

b.

Press th&ORMAT button to seledTSC, and then press tHENTER
button.

Press th&LAT FIELD button to seledBlack Burst.
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4. Set the oscilloscope settings as indicated below:

Vertical ............. 50 mV/div
Vertical offset . . ...... oV
Horizontal . .......... lus/div
Horizontal position. . .. Center
Trig position .. ....... 10 %
Acquire menu. . ... ... Average 32
Measure menu. . . . . .. Mean
Trigtype . ........... Video

Trig standard. . .. ... .. NTSC
Trigsource . ......... CH1

Trig polarity ......... Negative
Trigfield ...........! Odd Field
Trigline............ 2

Trigmode . .......... MONO (2 Field)

5. Verify that the blanking level is within the range of -50 mV to +50 mV.

6. Move the BNC cable from the BLACK 1 connector to the BLACK 2
connector on the ATG7 Generator module and repeat step 5.

7. Move the BNC cable from the BLACK 2 connector to the SIGNAL
connector on the ATG7 Generator module and repeat step 5.

8. Move the BNC cable from the SIGNAL connector to the BARS connector
on the ATG7 Generator module and repeat step 5.

9. Move the BNC cable from the BARS connector to the BLACK 1 connector
on the ATG7 Generator module.

10. Disconnect the BNC cable from the @5feed-through terminator on the
oscilloscope’s input, and then connect the BNC cable to the CHAN A
connector on the video measurement set as shown in Figure 4-2.

11. Use the 732 coax terminator to terminate the other loop through to the
CHAN A connector on the video measurement set.
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75 Q BNC cable
( )

75 Q coax terminator

) {©©7 @

TG700 mainframe
rear panel

@ [5) ®
)

o Jo@o( Joe Jo

©
Video measurement set
rear panel (VM700T Option 01/11)

ATG7 module

Figure 4-2: Equipment connection for verifying burst and sync amplitude

12. Press théMeasure button on the video measurement set to open the Measure
mode display.

13. Touch theMode soft key to set the instrument to Analog mode, and then
touch theH_Timing soft key.

14. Press thélenu button to display the H_Timing main menu.

15. Touch theAverage soft key and rotate the front-panel knob to set the value
to 32.

16. Touch theRS-170Asoft key.

17. Press thé&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

18. Verify that the burst and sync amplitude are within the range of 39.2 IRE to
40.8 IRE.

19. Move the BNC cable from the BLACK 1 connector to the BLACK 2
connector on the ATG7 Generator module and repeat step 18.

20. Move the BNC cable from the BLACK 2 connector to the SIGNAL
connector on the ATG7 Generator module and repeat step 18.

21. Move the BNC cable from the SIGNAL connector to the BARS connector
on the ATG7 Generator module and repeat step 18.
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Luminance and  This test verifies the luminance and chrominance gain of the 75% colour bar
Chrominance Gain (BARS  over red signal from the BARS output. The following equipment is required for
Output) thetest:

® \ideo measurement set
m  75Q feed-through terminator
m  75Q coax terminator

Perform the following procedure to verify the luminance and chrominance gain
of the 75% colour bar over red signal from the BARS output.

Use the equipment connection and controls from the previous test.
1. Select the/5% Colour Bar Over Redsignal for BARS as follows:
a. Press thélODULE button to display the ATG7 main menu.

b. Press the upK) or down §) arrow button to seleGELECT
OUTPUT.

c. Pressthe left4) or right @) arrow button to sele®@ARS, and then
press th&ENTER button.

d. Press the left4) or right @) arrow button to sele®AL, and then
press th&ENTER button.

e. Press the left4) or right @) arrow button to seledtc% Colour Bar
Over Red, and then press tHeNTER button.

2. Press théMeasure button on the video measurement set to open the Measure
mode display.

3. Touch theVideo Standard soft key to recognize the applied video signal as
PAL.

4. In the Measure mode display, touch @aor Bar soft key to open the
Color Bar measurement display.

5. Press théMenu button to display the Color Bar main menu.

6. Touch theAverage soft key and rotate the front-panel knob to set the value
to 256.

7. Press thé&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

8. \Verify that the luminance gain (level) is within the range of 693.0 mV to
707.0 mV.

9. \Verify that the chrominance gain (level) is within the range of 650.6 mV to
677.0 mV. Note that the chrominance gain is measured by Red.
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Luminance Amplitude  This test verifies the luminance amplitude of the 75% color bars signal (for
(SIGNAL Output) NTSC) and the 75% colour bars signal (for PAL) from the SIGNAL output.

®  \ideo measurement set
m  75Q feed-through terminator
m  75Q coax terminator

Perform the following procedure to verify the luminance amplitude of the 75%
color bars signal (for NTSC) and the 75% colour bars signal (for PAL) from the
SIGNAL output.

Use the equipment connection and controls from the previous test.

NTSC Format.

1. Move the BNC cable from the BARS connector to the SIGNAL connector
on the ATG7 Generator module.

2. Select ther5% Color Bars signal for SIGNAL as follows:
a. Press théMODULE button to display the ATG7 main menu.

b. Press th&ORMAT button to seleddTSC, and then press tHENTER
button.

c. Press th€OLOR BAR button to select5% Color Bars.

3. Press théMeasure button on the video measurement set to open the Measure
mode display.

4. Touch theVideo Standard soft key to recognize the applied video signal as
NTSC.

5. Press théMenu button, and then touch tiAeerage soft key and rotate the
front-panel knob to set the value to 256.

6. Touch theAverage soft key and rotate the front-panel knob to set the value
to 256.

7. Press thé&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

8. \Verify that the luminance gain (level) is within the range of 707.2 mV to
721.0 mV.
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PAL Format.
1. Select ther5% Colour Bars signal for SIGNAL as follows:

a. Press th&ORMAT button to seledPAL, and then press tHENTER
button.

b. Press th&€OLOR BAR button to select5% Colour Bars.

2. Press théMeasure button on the video measurement set to open the Measure
mode display.

3. Touch theVideo Standard soft key to recognize the applied video signal as
PAL.

4. In the Measure mode display, touch @aor Bar soft key to open the
Color Bar measurement display.

5. Press théMenu button, and then touch theerage soft key and rotate the
front-panel knob to set the value to 256.

6. Press th&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

7. Verify that the luminance gain (level) is within the range of 693.0 mV to
707.0 mV.
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Chrominance to
Luminance Gain and
Delay (SIGNAL Output)

4-12

This test verifies the chrominance to luminance gain and delay of the FCC
composite signal (for NTSC) and the CCIR17 signal (for PAL) from the
SIGNAL output.

®  Video measurement set
m  75Q feed-through terminator
m  75Q coax terminator

Perform the following procedure to verify the chrominance to luminance gain
and delay of the FCC composite signal (for NTSC) and the CCIR17 signal (for
PAL) from the SIGNAL output.

Use the equipment connection and controls from the previous test.

NTSC Format.
8. Select thd=CC Compositesignal for SIGNAL as follows:

a. Press th&ORMAT button to seledTSC, and then press tHENTER
button.

b. Press th©THER button to seledfCC Composite

9. Press théMeasure button on the video measurement set to open the Measure
mode display.

10. Touch theVideo Standard soft key to recognize the applied video signal as
NTSC.

11. In the Measure mode display, touch @rromLum GainDelay soft key to
open the chrominance to luminance gain and delay measurement display.

12. Press thélenu button, and then touch teerage soft key and rotate the
front-panel knob to set the value to 256.

13. Press th&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

14. Verify that the chrominance gain is 100 %4 %.

15. Verify that the chrominance delay is within the range of —10 ns to + 10 ns.

PAL Format.
16. Select theCCIR 17 signal for SIGNAL as follows:

a. Press th&ORMAT button to seledPAL, and then press tHeENTER
button.
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b. Press th®©THER button to select CCIR 17.

17. Press thdeasure button on the video measurement set to open the Measure
mode display.

18. Touch theVideo Standard soft key to recognize the applied video signal as
PAL.

19. In the Measure mode display, touch @rromLum GainDelay soft key to
open the chrominance to luminance gain and delay measurement display.

20. Press théMenu button, and then touch tA&erage soft key and rotate the
front-panel knob to set the value to 256.

21. Press thé&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

22. Verify that the chrominance gain is 100 4l %.

23. Verify that the chrominance delay is within the range of =10 ns to + 10 ns.

Differential Phase and  This test verifies the differential phase and gain of the modulated 5 step signal
Gain (SIGNAL Output)  from the SIGNAL output.

®  Video measurement set
m  75Q feed-through terminator
m 75Q coax terminator

Perform the following procedure to verify the differential phase and gain of the
modulated 5 step signal from the SIGNAL output.

Use the equipment connection and controls from the previous test.

NTSC Format.
24. Select theviodulated 5 Stepsignal for SIGNAL as follows:

a. Press th&ORMAT button to seledTSC, and then press tiENTER
button.

b. Press theINEARITY button to seledlodulated 5 Step

25. Press thdleasure button on the video measurement set to open the Measure
mode display.

26. Touch theVideo Standard soft key to recognize the applied video signal as
NTSC.

ATG7 Analog Test Generator Service Manual 4-13



Performance Verification

27. In the Measure mode display, touch B@DP soft key to open the
differential gain and phase measurement display.

28. Press théMenu button, and then touch tA&erage soft key and rotate the
front-panel knob to set the value to 256.

29. Press thé&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

30. Verify that the p-p/max value of the differential gain is less than or equal to
0.5 %.

31. Verify that the pk-pk value of the differential phase is less than or equal to
0.5 degree.

PAL Format.

32. Press th&ORMAT button to seledPAL, and then press tiENTER
button.

33. Press théMeasure button on the video measurement set to open the Measure
mode display.

34. Touch theVideo Standard soft key to recognize the applied video signal as
PAL.

35. In the Measure mode display, touch B@DP soft key to open the
differential gain and phase measurement display.

36. Press théenu button, and then touch th&erage soft key and rotate the
front-panel knob to set the value to 256.

37. Press thé&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

38. Verify that the p-p/max value of the differential gain is less than or equal to
0.5 %.

39. Verify that the pk-pk value of the differential phase is less than or equal to
0.5 degree.
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Luminance Linearity Error  This verifies the luminance linearity error of the 5 step signal from the SIGNAL
(SIGNAL Output)  output.

®  \ideo measurement set
m  75Q feed-through terminator
m  75Q coax terminator

Perform the following procedure to verify the luminance linearity error of the 5
step signal from the SIGNAL output.

Use the equipment connection and controls from the previous test.
1. Pressth&INEARITY button to selecd Step

2. Press théMeasure button on the video measurement set to open the Measure
mode display.

3. Inthe Measure mode display, touch theninance Non Linearity soft key
to open the luminance non linearity measurement display.

4. Press thé/enu button, and then touch theerage soft key and rotate the
front-panel knob to set the value to 256.

5. Press th&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

6. Verify that p-p value of the luminance non linearity is within the range of
-1.0 % to 1.0 %.

Frequency Response  This verifies the frequency response of the multiburst signal from the SIGNAL
(SIGNAL Output)  output.

B Video measurement set
m 75Q feed-through terminator
m  75Q coax terminator

Perform the following procedure to verify the frequency response of the
multiburst signal from the SIGNAL output.

Use the equipment connection and controls from the previous test.
1. Press thtMULTIBURST button to select00% Multiburst .

2. Press théMleasure button on the video measurement set to open the Measure
mode display.

3. Inthe Measure mode display, touch Meltiburst soft key to open the
multiburst measurement display.
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4. Press thd&lenu button, and then touch theerage soft key and rotate the
front-panel knob to set the value to 256.

5. Press th&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

6. Verify that the amplitude is within the range of — 0.08 dB to + 0.08 dB
(0.5 MHz to 4.8 MHz).

This completes thBerformance Verificatioprocedure. If you require further
assistance, contact your nearest Tektronix Service Center.

4-16 ATG7 Analog Test Generator Service Manual



-/ |
Adjustment Procedures






-/ |
Adjustment Procedures

This section contains information needed to adjust the ATG7 Generator module.

Adjustment in the ATG7 Generator module are for the output offset and output

gain.

Requirements for Adjustment

Personnel

Warm-Up Period

Access

Equipment Required

Table 5-1: Equipment required

Before doing the adjustment, note the following requirements.

This procedure is only to be performed by trained service technicians.

The ATG7 Generator module requires a 20 minute warm-up time in‘aG-20
+30° C environment before it is adjusted. Adjustment done before the operating
temperature has stabilized may cause errors in performance.

When adjusting the output offset and output gain, you need to remove the top
cover of the TG700 mainframe. For removal and installation procedures for the
top cover, refer to th€G700 TV Signal Generator Platform Service Manual

Table 5-1 lists the equipment required to adjust the output offset, output gain,

and luminance gain.

ltem No. Minimum requirement Recommended equipment
TV signal generator platform 1 Tektronix TG700
Digital multimeter 1 51/2 digits FLUKE 8842A

75 Q BNC cable

Length: 42 inches

Tektronix part no. 012-0074-00

75 Q coax terminator

Tektronix part no. 011-0102-03

BNC T connector

Tektronix part no. 103-0030-00

BNC female to dual banana
adapter

—_

Tektronix part no. 103-0090-00

ATG7 Analog Test Generator Service Manual
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Output Offset and Gain Adjustment

Preparation  To perform the output offset and gain adjustment, you must first remove the top
cover of the TG700 mainframe. For removal and installation procedures for the
top cover, refer to th€G700 TV Signal Generator Platform Service Manual
After you have removed the top cover, find the variable resistors on the ATG7
circuit board. See Figure 5-1.

R481 R581 R491 R591
\
( % — O A (] [
o (]
Q - @ [@) IDD ]
L JifRe
EJD M
\
: 0 B VJ do E\

R681 R781 R691 R791

Figure 5-1: ATG7 circuit board view

Procedure

/N

5-2

WARNING. To avoid serious injury, do not touch exposed connectors or compo-
nents when operating the TG700 mainframe with the top cover removed.
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 782 BNC cable, BNC T connector, T8 coax terminator, and BNC
female-to-dual banana adapter to connect the BLACK 1 connector on the
ATG7 Generator module to the INPUT connector on the digital multi meter
as shown in Figure 5-2.
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75 Q BNC cable
Digital multimeter
TG700 mainframe
rear panel BNC T connector ‘
e \\\

[®]
oooooo 2

ATG7 module

T o ¢ ooooooo T
' BNC female-to-dual banana adapter

75 Q coax terminator

Figure 5-2: Equipment connection for adjusting the output offset and gain

Press théM1ODULE , FORMAT , andFRONT PANEL ENABLE buttons
simultaneously, and then release M @DULE andFORMAT buttons to
re-start the instrument in Factory mode.

Select the DAC Offset (OV DC) calibration signal for BLACK 1, BLACK 2,
SIGNAL, and BARS as follows:

a. PressthélODULE button to display th&TG7 main menu.
b. Press the upK) or down ) arrow button to sele€ALIBRATION .

c. Press the left4) or right @) arrow button to sele®@LACK 1, and
then press thENTER button.

d. Press the left4) or right @) arrow button to sele€@AL : DAC Offset
(OV DC), and then press tHENTER button.

e. Press th&€ ANCEL button.

f. Repeat parts c through e of this step to select the calibration signal for
BLACK 2, SIGNAL, and BARS.

Locate variable resistor R491 on the ATGY7 circuit board. See Figure 5-1.
Adjust R491 so that the output offset is &Y mV.

Move the BNC cable from the BLACK 1 connector to the BLACK 2
connector on the ATG7 Generator module.

Locate variable resistor R591 on the ATGY7 circuit board. See Figure 5-1.
Adjust R591 so that the output offset is &Y mV.

Move the BNC cable from the BLACK 2 connector to the SIGNAL
connector on the ATG7 Generator module.

10. Locate variable resistor R691 on the ATG7 circuit board. See Figure 5-1.
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11.
12.

13.
14.
15.

16.
17.
18.

19.
20.
21.

22.
23.
24,

25.
26.

5-4

Adjust R691 so that the output offset is &Y mV.

Move the BNC cable from the SIGNAL connector to the BARS connector
on the ATG7 Generator module.

Locate variable resistor R791 on the ATGY7 circuit board. See Figure 5-1.
Adjust R791 so that the output offset is @&\ mV.

Select the DAC Gain (1.000V DC) calibration signal for BLACK 1, BLACK
2, SIGNAL, and BARS as follows:

a. Press the left4) or right @) arrow button to sele@LACK 1, and
then press thENTER button.

b. Press the left4) or right @) arrow button to sele@AL : DAC Gain
(1.000V DC) and then press tHeNTER button.

c. Press th& ANCEL button.

d. Repeat parts a through c of this step to select the calibration signal for
BLACK 2, SIGNAL, and BARS.

Locate variable resistor R481 on the ATG?7 circuit board. See Figure 5-1.
Adjust R481 so that the output gain is 0.£¥ mV.

Move the BNC cable from the BLACK 1 connector to the BLACK 2
connector on the ATG7 Generator module.

Locate variable resistor R581 on the ATG?7 circuit board. See Figure 5-1.
Adjust R581 so that the output gain is 0.£¥ mV.

Move the BNC cable from the BLACK 2 connector to the SIGNAL
connector on the ATG7 Generator module.

Locate variable resistor R681 on the ATG?7 circuit board. See Figure 5-1.
Adjust R681 so that the output gain is 0.£¥ mV.

Move the BNC cable from the SIGNAL connector to the BARS connector
on the ATG7 Generator module.

Locate variable resistor R781 on the ATGY7 circuit board. See Figure 5-1.

Adjust R781 so that the output gain is 0. A\ mV.
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Maintenance

This section contains instructions and procedures for maintaining the ATG7
Generator module. For information on servicing the mainframe, refer to the
TG700 TV Signal Generator Platform Service Manual

The following information can be found in this section:

®m  Preparation page 6-1

®m  Inspection and Cleaning (preventive maintenance) page 6-3
m  Repackaging Instructions page 6-3

®  Removal and Replacement page 6-5
®  Troubleshooting page 6—7

If the instrument does not function properly, troubleshooting and corrective
measures should be taken immediately to prevent additional problems.

NOTE. Contact your local Tektronix representative for information on where to
return your instrument if it requires repair during the warranty period.

Preparation

Please read and follow these preparation instructions before attempting to
perform any maintenance or service to the instrument.

Servicing Prerequisites ~ Make sure of the following before beginning any instrument service:

®  The maintenance or service of this instrument must be performed by
qualified service personnel only.

m  Read theService Safety Summadocated at the beginning of this manual
before attempting to perform any maintenance or service to the instrument.

m  Read theéperating Informatiorsection of this manual before attempting to
perform any maintenance or service to the instrument.
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Electrostatic Damage
Prevention

VAN

This instrument contains electrical components that are susceptible to damage
from electrostatic discharge. Static voltages of 1 kV to 30 kV are common in
unprotected environments.

CAUTION. Static discharge can damage any semiconductor component in this
instrument.

6-2

Observe the following precautions to avoid static damage:
®  Minimize handling of static-sensitive components.

B Transport and store static-sensitive components or assemblies in their
original containers, on a metal rail, or on conductive foam. Label any
package that contains static-sensitive assemblies or components.

m  Discharge the static voltage from your body by wearing a wrist strap while
handling these components. Servicing static-sensitive assemblies or
components should only be performed at a static-free workstation by
qualified personnel.

®  Nothing capable of generating or holding a static charge should be allowed
on the workstation surface.

m  Keep the component leads shorted together whenever possible.
m  Pick up components by the body, never by the leads.
® Do not slide the components over any surface.

®  Avoid handling components in areas that have a floor or work surface
covering capable of generating a static charge.

m  Use a soldering iron that is connected to earth ground.

m  Use only special antistatic, suction-type or wick-type desoldering tools.

NOTE. A 2% RMA flux content solder is recommended for making repairs in this
instrument. Cleaning of rosin residue is not recommended. Most cleaning
solvents tend to reactivate the rosin and spread it under components where it
may cause corrosion under humid conditions. The rosin residue, if left alone,
does not exhibit these corrosive properties.
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Inspection and Cleaning

General Care

VAN

Inspecting and Cleaning
Procedures

Performance Verification

Preventive maintenance consists of cleaning, visual inspection, performance
checking, and, if needed, readjustment. The preventive maintenance schedule
established for the instrument should be based on the environment in which it is
operated and the amount of use. Under average conditions, scheduled preventive
maintenance should be performed every 2000 hours of operation.

Protect the module from adverse weather conditions. The module is not
waterproof.

CAUTION. To avoid damage to this module, do not expose it to sprays, liquids, or
solvents. Do not flex the circuit board if you remove the board from its mounting
shield. The circuit board can be damaged by flexing. The shield provides
necessary structural support to the circuit board.

Clean the mainframe and modules often enough to prevent dust or dirt from
accumulating. Refer timspecting and Cleaning ProcedurnestheTG700 TV
Signal Generator Platform Service Manual

Check module performance after each 2000 hours of operation or every

12 months. This will help to ensure maximum performance and assist in locating
defects that may not be apparent during regular operation. Performance
verification procedures are included in this manual.

Repackaging Instructions

Use the following instructions to prepare your instrument for shipment to a
Tektronix, Inc., Service Center:

1. Attach atag to the instrument showing: the owner, complete address and
phone number of someone at your firm who can be contacted, the instrument
serial number, and a description of the required service.

2. Package the instrument in the original packaging materials. If the original
packaging materials are not available, follow these directions:

a. Obtain a carton of corrugated cardboard having inside dimensions six or
more inches greater than the dimensions of the instrument. Use a
shipping carton that has a test strength of at least 250 pounds (113.5 kg).

b. Surround the module with a protective (anti-static) bag.
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6-4

c. Pack dunnage or urethane foam between the instrument and the carton. If
using Styrofoam kernels, overfill the box and compress the kernels by
closing the lid. There should be three inches of tightly packed cushion-
ing on all sides of the instrument.

3. Seal the carton with shipping tape, industrial stapler, or both.
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Removal and Replacement

This section contains the instructions on how you can remove and replace the
customer replaceable parts of the ATG7 Generator module.

Tools Required

The following tools are required to perform the removal and replacement
procedures:

Table 6-1: Required tools

Name Description Tektronix part number

Screwdriver handle Accepts Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads

#2 Phillips tip Phillips-driver bit for #2 size screw heads

Nut driver, 14 mm Special nut driver for removing the BNC 030-A041-00
connectors of the ATG7 module

Replacing the Rear Panel Connectors and Chassis

It is usually not necessary to replace the rear panel connectors and chassis.
However, if a connector or chassis becomes damaged, you can replace them.

Replacing the Rear Panel  To replace the rear panel connector:

Connectors . o .
Use theModule Installationsection in th@ G700 TV Signal Generator

Platform Service Manudb remove the ATG7 Generator module from the
mainframe.

2. Disconnect the cables at J830 (BLACK 1), J880 (BLACK 2), J930 (SIG-
NAL) and J980 (BARS) on the ATG?7 circuit board.

3. Use the 14 mm nut driver to remove the nut securing the damaged connector
to the chassis. Pull the connector away.

4. Perform steps 2 and 3 in reverse order to replace the connector.
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Replacing the chassis  Perform the following procedure to replace the chassis:

1. Use the 14 mm nut driver to remove the nuts from each of the rear panel
connectors.

2. Use a screwdriver with a #2 Phillips tip to remove the five screws securing
the ATG7 circuit board to the chassis.

3. Lift the circuit board up and away from chassis, and then place it on a static
free surface.

4. Set the replacement chassis on a firm, flat, static-free work surface.
5. Carefully place the circuit board in place on the chassis.

6. Use a screwdriver with a #2 Phillips tip to install the five screws securing the
circuit board to the chassis.

7. Apply the rear panel to the chassis, and then install all the rear panel
connectors to the chassis.
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Troubleshooting

This section contains instructions and procedures for troubleshooting the ATG7
Generator module. These procedures will help you decide whether it is necessary
to replace your module.

If the TG700 mainframe does not boot up or if the display is not working, refer
to Troubleshootingn theTG700 TV Signal Generator Platform Service Manual

Equipment Required

The equipment listed in Table 6-2 is required for troubleshooting.

Table 6-2: Equipment required for troubleshooting

Equipment description Minimum requirements/example

Screwdriver handle Accept Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads
TG700 mainframe A TG700 mainframe that is functioning correctly.

Backing up the instrument settings

Before you begin troubleshooting, create a preset to save your instrument
settings as follows:

1. Press théMODULE button until the mainframe main menu (TG700:
PRESET) appears.

2. Press th&NTER button to access the PRESET submenu.
3. Press the upK) or down §) arrow button to seleGAVE.

4. Press the left4) or right @) arrow button to select a preset number to save
instrument settings.

5. Press th&NTER button to save the current instrument settings to the new
preset.

After the problem is solved, recall the preset you created.
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Troubleshooting Trees

‘ Start '

Power on the TG700 as follows:

1. Connect the power cable to the instrument.

2. Wait until the mainframe and the module completely
initialize. Check that no error messages appear on
the display.

3. Press the front-panel MODULE button.

No

Is the ATG7 main

menu displayed? Replace the module.

Perform the Function Check
procedures in the User manual.

Figure 6-1: Troubleshooting procedure (1)
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No Power off and remove the module, and
then install it into the TG700 mainframe
that is functioning correctly.

Is the module
operating correctly?

Yes
The problem is probably in the
Is tthe moduletl ) TG700 mainframe. Refer to Trouble
operating correctly: shooting in the TG700 TV Signal
Generator Platform Service Manual.
ATG7 Module OK Replace the module.

Figure 6-2: Troubleshooting procedure (2)
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Option

This section describes option that is available for the ATG7 Generator module.
The following option is available.

m  Option D1 (Test data report)

Option D1 Description

A calibration data test result report comes with the ATG7 Generator module
when you specify this option.
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Replaceable Electrical Parts

The module-level replaceable electrical parts are included iRepkaceable
Mechanical Partdist. Since component-level repair is not supported, individual
electrical components are not listed.
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s

BLACK 1

BLACK 2
Rear-panel <
connectors

SIGNAL

BARS

Figure 9-1 shows the ATG7 Generator module and how it interconnects with the
TG700 TV Signal Generator Platform.

Diagrams showing mainframe component interconnections, such as power
supply and oscillator, can be found in @700 TV Signal Generator Platform
Service Manual

A block diagram of the ATG7 Generator module is located imteory of
Operationsection, beginning on page 3-1.

ATG7 Generator module
TG700 mainframe

|
o0 Oio)% J830 A10
Main board
%O mj/ m\t 9‘ % J880 Slot 2 - 4
fOE”\j/ CE EO)E J930
fo ”\t ) o ff‘)g J980

P010

A10
Main board

Figure 9-1: ATG7 Generator module connections
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This section contains a list of the replaceable modules for the ATG7 Generator
module. Use this list to identify and order replacement parts.

Parts Ordering Information

Module Servicing

Replacement parts are available through your local Tektronix field office or
representative.

Changes to Tektronix products are sometimes made to accommodate improved
components as they become available and to give you the benefit of the latest
improvements. Therefore, when ordering parts, it is important to include the
following information in your order.

m  Part number

®m Instrument type or model number

m  Instrument serial number

® [nstrument modification number, if applicable

If you order a part that has been replaced with a different or improved part, your
local Tektronix field office or representative will contact you concerning any
change in part number.

Modules can be serviced by selecting one of the following three options. Contact
your local Tektronix service center or representative for repair assistance.

Module Exchange. In some cases you may exchange your module for a reman-
ufactured module. These modules cost significantly less than new modules and
meet the same factory specifications. For more information about the module
exchange program, call 1-800-833-9200. Outside North America, contact a
Tektronix sales office or distributor; see the Tektronix web site for a list of
offices: www.tektronix.com

Module Repair and Return. You may ship your module to us for repair, after which
we will return it to you.

New Modules. You may purchase replacement modules in the same way as other
replacement parts.

ATG7 Analog Test Generator Service Manual 10-1



Mechanical Parts List

Using the Replaceable Parts List

Parts list column descriptions

This section contains a list of the mechanical and/or electrical components that
are replaceable for the ATG7 Generator module. Use this list to identify and
order replacement parts. The following table describes each column in the parts
list.

Column | Column name Description

1 Figure & Index Number | ltems in this section are referenced by figure and index numbers to the exploded view
illustrations that follow.

2 Tektronix Part Number Use this part number when ordering replacement parts from Tektronix.

3and4 | Serial Number Column three indicates the serial number at which the part was first effective. Column four
indicates the serial number at which the part was discontinued. No entries indicates the part is
good for all serial numbers.

Qty This indicates the quantity of parts used.

6 Name & Description An item name is separated from the description by a colon (:). Because of space limitations, an
item name may sometimes appear as incomplete. Use the U.S. Federal Catalog handbook
H6-1 for further item name identification.

7 Mfr. Code This indicates the code of the actual manufacturer of the part.

8 Mfr. Part Number This indicates the actual manufacturer’s or vendor’s part number.

Abbreviations

Mfr. Code to Manufacturer

Cross Index

Manufacturers cross index

Abbreviations conform to American National Standard ANSI Y1.1-1972.

The table titled Manufacturers Cross Index shows codes, names, and addresses
of manufacturers or vendors of components listed in the parts list.

Mfr.

code  Manufacturer Address City, state, zip code

$3109  FELLER 72 VERONICA AVE SUMMERSET NJ 08873
UNIT 4

TK0191  TEKTRONIX JAPAN PO BOX 5209 TOKYO JAPAN 100-31
TOKYO INTERNATIONAL

TK2432  UNION ELECTRIC 15/F #1, FU-SHING N. ROAD TAIPEI, TAWAN ROC

2W733  BELDEN CORPORATION 2200 US HIGHWAY 27 SOUTH RICHMOND IN 47375-0010
PO BOX 1980

80009  TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON, OR 97077-0001
PO BOX 500
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-1 116-A014-00 1 EXCHANGE MODULE:ATG7 80009
10-1-1 441-A269-00 1 CHASSIS,MODULE AGLT7:ASSY 80009
-2 333-A427-00 1 PANEL,REAR:ATG7,AL 80009
-3 214-4946-00 2 SPRING,CONICAL:VXI MOUNTING SCREW,0.26 MM 80009
SUS304,5.4 MML
-4 213-1129-00 2 SCREW,MACHINE:M2.5X11MM L,PAN HD,STL,N1 PL,CROSS 80009
REC & SLOTTED [322401-05]
-5 348-A128-00 25 SHLD GASKET,ELEK:FINGER TYPE,5.1MM LX6.4MM 80009
CM  W,BE-CU [97-645-02]
-6 174-B851-00 4 CABLE ASSY,RF:750HM COAX(RG179),5.5CM L,BNC TO 80009
MCX
-7 211-A245-00 5 SCREW,MACHINE:M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU&LOCK WASHER
-8 334-1378-03 1 MARKER,IDENT:MKD SERIAL NO. FOR TEKTRONIX 80009
STANDARD ACCESSORIES
070-A824-XX 1 MANUAL,TECH:MODULE INSTALLATION INSTRUCTIONS TK0191
062-A249-XX 1 SOFTWARE PACKAGE:S/W(CD-R) TKO191
OPTIONAL ACCESSORIES
070-A800-XX 1 MANUAL,TECH:SERVICE,TG700 TK0191
003-A041-00 1 NUTDRIVER,BOX:14MM HEX,BNC RETAINING TK0191
NUT,MODIFIED 19MM
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Figure 10-1: ATG7 Generator module exploded view
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Preface

This is the service manual for the AVG7 Analog Video Generator module. This
manual contains information needed to service an AVG7 Generator module to
the module level.

Manual Structure

This manual is divided into sections, suctsagcification@andTheory of
Operation Further, some sections are divided into subsections, surrodsct
DescriptionandRemoval and Installation Procedures

Sections containing procedures also contain introductions to those procedures.
Be sure to read these introductions because they provide information needed to
do the service correctly and efficiently. The following are brief descriptions of
each manual section:

Specificationgontains a description of the AVG7 Generator module and the
characteristics that apply to it.

Operating Informatiorprovides basic operating information.
Theory of Operatiolis an overview of the module’s design.
Performance Verificatiolwontains procedures to perform the operation.tests

Adjustment Proceduresontains procedures for adjusting an AVG7 Genera-
tor module to meet warranted characteristics.

Maintenancecontains installation, removal and replacement, and trouble-
shooting instructions.

Optioncontains a description of the available option for the AVG7 Generator
module.

Replaceable Electrical Parfer the module level are included in the
Replaceable Mechanical Parts list.

Diagramcontains an interconnect diagram showing the connections between
the AVG7 Generator module and the mainframe.

Mechanical Parts Lislists the part numbers for replacement parts that you
can order. Exploded view illustrations help you to identify the parts.
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Related Manuals

Contacting Tektronix

vi

The following documents are related to the AVG7 Generator module:

m TheTG700 TV Signal Generator Platform User Man(legktronix part
number 070-A799-XX) describes how to use the TG700 mainframe and all
modules. It also contains information about remote commands and program-
ming structure for the TG700 mainframe and all modules.

B TheTG700 TV Signal Generator Platform Module Installation Instructions
(Tektronix part number 070-A824-XX) describes how to install and remove
the modules, and how to upgrade the firmware of the mainframe.

Phone

Address

Web site

Sales support

Service support

Technical support

1-800-833-9200

Tektronix, Inc.

Department or name (if known)
14200 SW Karl Braun Drive
P.O. Box 500

Beaverton, OR 97077

USA

www.tektronix.com

1-800-833-9200, select optiofi 1

1-800-833-9200, select optiofi 2

Email: techsupport@tektronix.com

1-800-833-9200, select optiofi 3
6:00 a.m. — 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Specifications

This section contains a general product description of the AVG7 Generator
module followed by the operating specifications of the module.

Product Description

The AVG7 Analog Video Generator module is designed to be installed in the
TG700 TV Signal Generator Platform. The TG700 platform must be running
version 3.1 or later firmware.

The module is an analog video signal generator which provides analog compos-
ite and component video signals in various formats. The module contains the
following features:

m  Supports the following system formats:

NTSC, NTSC no setup, PAL, 525 GBR, 525 YPDbPr, 525 Beta, 625 GBR,
625YPbPr

m  Six analog composite or component video outputs

®  Qutputs a frame picture created by the Frame Picture Generator application
(TG700 Option FP required)

m  Overlay of circle, text, or logo on the video signal

m  Generates a moving picture by scrolling the active picture area of the output
test signal

m  Full remote control using Ethernet interface
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Electrical Characteristics

Tables 1-1 through 1-2 list the electrical and environmental characteristics of the

AVG7 Generator module.

Table 1-1: Output channels

Characteristic Performance requirements Reference information
Channel 1 (CH 1)
Number of outputs 2
Output signals Y, G, or composite Each component of a composite signal can

be turned On or Off using the VIDEO
submenu.

Channel 2 (CH 2)
Number of outputs 2

Output signals B-Y, Pb, B, C, or composite

Each component of a composite signal can
be turned On or Off using the VIDEO
submenu.

Channel 3 (CH 3)
Number of outputs 2

Output signals R-Y, Pr, R, or composite

Each component of a composite signal can
be turned On or Off using the VIDEO
submenu.

Table 1-2: Common output characteristics

Characteristic Performance requirements Reference information
Amplitude error
Absolute amplitude <1% Measured at 700 mV.
Channel gain matching <0.5% Measured at 700 mV, relative to CH 1.

Chrominance luminance gain error <1%

Measured at 700 mV, relative to 500 kHz.

Delay error
Chrominance to luminance delay, <2.5ns on a composite output.
typical
Channel to channel delay <1ns Relative to CH 1

Group delay, typical

<5nsto5MHz

SCH phase error, typical

<1.25ns (+1.6° at 3.58 MHz and +2° at
4.43 MHz)

Frequency response Flat within 0.5% peak from 0.5 MHz to
5 MHz.

Typically <0.5% to 8 MHz at 700 mV,
measured with a 1 m coaxial cable and peak
detector.
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Table 1-2: Common output characteristics (cont.)

Characteristic Performance requirements Reference information

Line time distortion <0.5% Measured with FCC composite signal.

Field time distortion <0.5% Measured with field square wave.

K factor 2T5 pulse <0.5%

Pulse/bar ratio, typical 1:1 within 0.5% with 2T5 pulse and bar
signal.

DC offset =10mV

Differential gain =<0.5%

Differential phase <0.5°

Return loss =40 dB to 6 MHz

Environmental Characteristics

Table 1-3: Environmental characteristics

Characteristic Description
Temperature
Operating 0°C to+50 °C
Non-operating -20 °C to +60 °C
Relative humidity
Operating 20% to 80% (No condensation) ; Maximum wet-bulb temperature 29.4 °C
Non-operating 5% to 90% (No condensation) ; Maximum wet-bulb temperature 40.0 °C
Altitude
Operating To 4.5 km (15, 000 feet)

Maximum operating temperature decreases 1 °C each 300 m above 1.5 km.

Non-operating

To 15 km (50, 000 feet)

Vibration

Operating

2.65 m/s? (0.27 Gyms), 5 Hz to 500 Hz, 10 min, three axes

Non-operating

22.36 m/s? (2.28 Gymg), 5 Hz to 500 Hz, 10 min, three axes

Shock

Non-operating

588 m/s2 (60 G), half-sine, 11 ms duration
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Operating Instructions

Before servicing the AVG7 Generator module, read the following operating
instructions. These instructions are at a level appropriate for servicing the AVG7
Generator module. The user manual contains complete operator instructions.

This section provides the following information:
m  Operating Procedure

m  Selecting an Output Signal

®  AVG7 Module Main Menu

Operating Procedure

After the module is installed in the mainframe, and the mainframe is installed in
the rack or other location where it will be used, access each function of the
module with the following procedure:

1. Connect the power connector on the rear panel to the AC electric power
source using the power cord.

Electric power is supplied to the mainframe.

2. Wait until the power up initialization process is complete, and check that no
error messages appear on the display.

3. Following the initialization process the mainframe main menu appears, as
shown below.

TG700: PRESET

4. Press the front-pan®fODULE button until the AVG7 module main menu
appears, as shown below.

AVG7 [X] : STATUS : NTSC
100% Color Bars

5. Select the signal format and the signal you want to output. ReSsl¢oting
an Output Signabn page 2—2 for more information.
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6. Press the front-panel arrow buttons to select the desired main menu item or
submenu item.

Refer toAVG7 Module Main Menbeginning on page 2-8 for detailed
information about the main menu items and the submenu items.

Selecting an Output Signal

When you output a signal from the AVG7 Generator module, you need to select
a signal format and output signal. This subsection provides instructions on how
to output a signal.

Selecting a Format  If you press the front-panel FORMAT button when the AVG7 Generator module
is selected (active), you can select the format for the output signals.

Perform the following steps to select the format:

1. Confirm that any menu item of the AVG7 module main menu is displayed. If
the menu is not displayed, press the front-psd@DULE button until the
AVG7 module main menu appears, as shown below.

AVG7 [x] : STATUS : NTSC
100% Color Bars

2. Press th&ORMAT button. The menu display changes as follows:

AVG7 [X] : SELECT FORMAT
NTSC (Current)

3. Press the left4) or right @) arrow button to select one of the signal
formats, and then press tR&ITER button to confirm the selection.

NOTE. When you change signal format, synchronization shock occurs.

When you change the format while a signal is output, the instrument starts
loading all of the signal set for the format and displays the message “Now
Loading...”. When you see the message, “Done (Press CANCEL)”", press the
CANCEL button.

2-2 AVG7 Analog Video Generator Service Manual



Operating Instructions

Selecting a Signal Al signal sets available in the module are already assigned to the corresponding
test signal buttons (see Figure 2—1). When you press any of the buttons, one of
the signals in the signal set is output.

For example, when you press the COLOR BAR test signal button, you can
output the 100% Color Bars signal in the Color Bars signal set.

Press the left<4) or right @) arrow button, or press the test signal button
repeatedly to select different signals assigned to the test signal button.

Test signal buttons

A
4 A

FRONT PANEL ENABLE

[ ]—o

INT.REF
—_

EXT.REF
—_

Figure 2-1: Front-panel test signal buttons

Table 2-1 lists the signal set assigned to each test signal button and the signals
that can be selected in the signal set. The signals available in each signal set are
different from one signal format to another. The signals in the signal set can be
added or changed with improvement of the module.

Table 2-1: Signal set assigned to the test signal buttons

Button name Signal set Signals in the signal set

NTSC/NTSC No Setup format

COLORBAR Color Bars 100% Color Bars, 75% Color Bars,
SMPTE Color Bars

LINEARITY Linearity 10 Step, 5 Step, Modulated 5 Step,

Modulated Pedestal, Modulated Ramp,
Shallow Ramp, Ramp

FLAT FIELD Flat Fields Black Burst, Black Burst with Field ref,
0% Flat Field (NTSC only),

10% Flat Field, 40% Flat Field,

50% Flat Field, 100% Flat Field,

Field Square Wave

MULTI BURST Multi Burst 100% Multiburst, 60% Multiburst,
Multipulse

SWEEP Sweep 60% Sweep, 100% Sweep,

Chroma Frequency Response

AVG7 Analog Video Generator Service Manual 2-3



Operating Instructions

2-4

Table 2-1: Signal set assigned to the test signal buttons (Cont.)

Button name Signal set Signals in the signal set

MONITOR Monitor Convergence Pattern, Gray Window,
100% Red Field, 2 Level Pedestal & Pluge,
4 Level Pedestal & Pluge, 75% Red Field,
Monitor Setup, White Window, Safe Area

PULSE BAR Pulse & Bar Window 2T Pulse & Bar, Sin X/X

TMNG |

soo | |-

OTHER Other FCC Composite, FCC Multiburst,
Matrix 1, NTSC Combination,
NTC7 Composite, SNG Color Bars

PAL-1 format

COLORBAR Color Bars 100% Color Bars, 75% Color Bars,
100% Color Bars Over Red,
75% Color Bars Over Red

LINEARITY Linearity 5 Step, Modulated 5 Step, Modulated Ramp,
Ramp

FLAT FIELD Flat Fields Black Burst, 50% Flat Field, 100% Flat Field,
Field Square Wave

MULTI BURST Multi Burst 60% Multiburst, Multipulse

SWEEP Sweep 100% Sweep

MONITOR Monitor Convergence Pattern, Gray Window,
White Window, 2 Level Pedestal & Pluge,
4 Level Pedestal & Pluge, 75% Red Field

PULSE BAR Pulse & Bar Window 2T Pulse & Bar, Sin X/X

TMNG |

soo.. | |-

OTHER Other CCIR 17, CCIR 18, CCIR 330, CCIR 331,
UKITS 1, UKITS 2

PAL-2 format

COLORBAR Color Bars 100% Color Bars, 75% Color Bars

LINEARITY Linearity 10 Step, 5 Step, Modulated 10 Step,
Modulated 5 Step, Modulated Ramp,
Shallow Ramp, Ramp, Modulated Pedestal

FLAT FIELD Flat Fields Black Burst, 50% Flat Field, 100% Flat Field,
Field Square Wave

MULTI BURST Multi Burst 100% Multiburst, 60% Multiburst

SWEEP Sweep 100% Sweep, 60% Sweep
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Table 2-1: Signal set assigned to the test signal buttons (Cont.)

Button name Signal set Signals in the signal set

MONITOR Monitor Convergence, Monitor Setup Matrix,
100% Red Field, 75% Red Field,
White Window, Safe Area

PULSE BAR Pulse & Bar 2T Pulse & Bar, Sin X/X

TIMNG | ——— |-

so | |-

OTHER Other ITS Matrix 1, UK 1 Line ITS

525 Beta format

COLORBAR Color Bars 100% Color Bars, 75% Color Bars

LINEARITY Linearity 5 Step, Modulated Ramp, Ramp,
Oversize Ramp, Shallow Ramp Matrix,
Valid Ramp, Valid 5 Step

FLAT FIELD Flat Fields Black, 0% Flat Field, 100% Flat Field,
50% Flat Field, Field Square Wave

MULTI BURST Multi Burst 60% Multiburst

SWEEP Sweep 60% Sweep

MONITOR Monitor Convergence Pattern, Gray Window,
White Window, 2 Level Pedestal & Pluge,
4 Level Pedestal & Pluge

PULSE BAR Pulse & Bar 2T Pulse & Bar, TPulses

TIMING Timing 50% Bowtie, 100% Bowtie

s | e—_— |-

OTHER Other Test Matrix

525 GBR format

COLORBAR Color Bars 100% Color Bars, 75% Color Bars

LINEARITY Linearity 5 Step, Shallow Ramp, Oversize Ramp,
Shallow Ramp Matrix, Luminance Ramp

FLAT FIELD Flat Fields 0% Flat Field, 100% Flat Field,
50% Flat Field, Field Square Wave

MULTI BURST Multi Burst 60% Multiburst

SWEEP Sweep 100% Line Sweep 5.5 MHz,
100% Line Sweep 8 MHz

MONITOR Monitor Convergence Pattern, Gray Window,
2 Level Pedestal & Pluge, White Window,
4 Level Pedestal & Pluge

PULSE BAR Pulse & Bar 2T Pulse & Bar

TIMING Timing Bowtie

AVG7 Analog Video Generator Service Manual

2-5



Operating Instructions

Table 2-1: Signal set assigned to the test signal buttons (Cont.)

Button name Signal set Signals in the signal set

so.. ||

OTHER | -— |

525 YPbPr format

COLOR BAR Color Bars 100% Color Bars, 75% Color Bars
LINEARITY Linearity 5 Step, Ramp, Oversize Ramp,

Shallow Ramp Matrix, Valid Ramp,
Valid 5 Step, Modulated Ramp

FLAT FIELD Flat Fields Black, 0% Flat Field, 100% Flat Field,
50% Flat Field, Field Square Wave

MULTI BURST Multi Burst 60% Multiburst

SWEEP Sweep 60% Sweep

MONITOR Monitor Convergence Pattern, Gray Window,

White Window, 2 Level Pedestal & Pluge,
4 Level Pedestal & Pluge

PULSE BAR Pulse & Bar 2T Pulse & Bar, T Pulses

TIMING Timing 50% Bowtie, 100% Bowtie

s |e—— |

OTHER Other Test Matrix

625 YPbPr format

COLORBAR Color Bars 100% Color Bars, 75% Color Bars,
100% Color Bars Over Red,
75% Color Bars Over Red

LINEARITY Linearity 5 Step, Modulated Ramp, Ramp,

Oversize Ramp, Shallow Ramp Matrix,
Valid 5 Step, Valid Ramp

FLAT FIELD Flat Fields 0% Flat Field, 100% Flat Field, 50% Flat Field,
Field Square Wave

MULTI BURST Multi Burst 60% Multiburst

SWEEP Sweep 60% Sweep

MONITOR Monitor Convergence Pattern, Grey Window,

White Window, 2 Level Pedestal & Pluge,
4 Level Pedestal & Pluge, 100% Red, 75% Red

PULSE BAR Pulse & Bar 2T Pulse & Bar, T Pulses
TIMING Timing 50% Bowtie, 100% Bowtie
s ||

OTHER Other Test Matrix
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Table 2-1: Signal set assigned to the test signal buttons (Cont.)

Button name Signal set Signals in the signal set
625 GBR format
COLORBAR Color Bars 100% Color Bars, 75% Color Bars
LINEARITY Linearity Oversize Ramp, Luminance Ramp,
Shallow Ramp, Shallow Ramp Matrix, 5 Step
FLAT FIELD Flat Fields 0% Flat Field, 50% Flat Field, 100% Flat Field,
Field Square Wave
MULTI BURST Multi Burst 60% Multiburst
SWEEP Sweep 100% Sweep
MONITOR Monitor Convergence Pattern, Gray Window,

2 Level Pedestal & Pluge, White Window,
4 Level Pedestal & Pluge

PULSE BAR Pulse & Bar Window 2T Pulse & Bar
TIMING Timing Bowtie
so.. |
OTHER | — |
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AVG7 Module Main Menu

You can set the logo, circle, and text overlay, timing offset, APL feature of the
signal outputs using the AVG7 module main menu.

Use the up4) or down §) arrow button to scroll through the main menu.
Figure 2—2 shows the AVG7 module main menu.

Selection by the MODULE button

AVGY [X] : STATUS : NTSC
100% Color Bars
ENTER
AVG7 [x] : MOVING PICTURE »{ To MOVING PICTURE submenu
(page 2-8)
CANCEL
ENTER
AVG7 [x] : OVERLAY To OVERLAY submenu
(page 2-9)
y CANCEL
ENTER
AVG7 [x] : TIMING To TIMING submenu
(page 2-13)
] CANCEL
ENTER
AVG7 [X] : VIDEO To VIDEO submenu
(page 2-14)
CANCEL
: ENTER
AVG7 [X] : APL To APL submenu
(page 2-15)
] CANCEL

Figure 2-2: AVG7 module main menu

MOVING PICTURE  This menu allows you to scroll the active picture area of the output signal
Submenu  up/down or left/right (or randomly). Use the yg)(or down ) arrow button to
scroll the menu. Figure 2—3 shows the MOVING PICTURE submenu.
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Select MOVING PICTURE
in the main menu
1A ‘
AVGH7S[&; M(? g’;ﬁ(;: I((s;)TURE Q D Set the number of samples to be scrolled
AV(\3/7S[§‘; :%%XTE)PICTURE <] [>> Setthe number of lines to be scrolled
AVGge[r?(])(:j M1O I\_-/rlgln?eP(L():TURE Q D Set the period in frames to be scrolled
AVG7 [x] : MOVING PICTURE Disable
Random : Disable < D Enable

Figure 2-3: MOVING PICTURE submenu

OVERLAY Submenu  This menu allows you to select an item (logo, ID Text, or circle) to overlay on
the output test signal, and to set the blinking mode for the overlay. Use the up
(A) or down §) arrow button to scroll through the menu. Figure 2—4 shows the
OVERLAY submenu.

Select OVERLAY
in the main menu
ENTER
. . Logo To LOGO submenu (page 2-10)
AVG7 [x] : OVERLAY : OBJECT pag
Log[ol <][>> IDText ™| To ID TEXT submenu (page 2-11)
Circle CANGEL | To CIRCLE submenu (page 2-12)
AVG7 [¥] : OVERLAY : BLINK OFF
OFF <> ot

Figure 2-4: OVERLAY submenu
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LOGO Submenu

This menu allows you to select a logo to overlay on the output test signal, and to
set the display position of the logo. Use the Ap ¢r down ) arrow button to
scroll through the menu. Figure 2-5 shows the LOGO submenu.

Select Logo in the

OVERLAY submenu
AVGX7 F[fgsn(,:,\r/,EﬁbAoI :ALFS?.?O Q D Set the horizontal position
A V|
AVGY7 F[,)gSI&XEEIBA; X‘&GO Q D Set the vertical position
AV(EZQ%];:(());/FERLAY 1060 Q D Select OFF or a logo
. . . ENTER
AV%ZG[Q E(I?l\'{'IIEEthﬁiang [?a(r)a;nse/i\(\e/rg ——————> Save the display position for the logo

Figure 2-5: LOGO submenu
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ID TEXT Submenu  This menu allows you to edit text that is overlaid on the output test signal, and to
set the display position of the text. Use the Ap ¢r down §) arrow button to
scroll through the menu. Figure 2—6 shows the ID TEXT submenu.

Select ID Text in the
OVERLAY submenu

—

AVG7 [X] : OVERLAY : TEXT Q D Disable

Status : Enable Enable
y
VAN V
AVG)Z}E:!S@XE?%Y%LET_IT Q D Set the horizontal position
VAN V
AVG\;F[’)gs&XEgI(f(\)Y%LE’)I(-IT <|[>> Setthe vertical position
AVGT 4] :OﬁRLAY:TEXT: EDY ENTER QAD Edit text
_ V
AVGT [ : oﬁnw TEXT: SAX ENTER

—— > Save the text to the signal file

1 V4

Figure 2-6: ID TEXT submenu
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CIRCLE Submenu  This menu allows you to create a circle overlaid on the output test signal and set
its position on the display. Use the yg)(or down ) arrow button to scroll
through the menu. Figure 2—7 shows the CIRCLE submenu.

Select Circle in the
OVERLAY submenu

AVG7 [x] : OVERLAY : CIRCLE Disable
Status : Enable < D Enable

A V

AVGT [x] : OVERLAY : CIRCLE
X Position : 0.0 % APH <>

Set the horizontal position

A V

AVG7 [x] : OVERLAY : CIRCLE
Y Position : 0.0 % APH <[>

A

Set the vertical position

A V

AVG7 [x] : OVERLAY : CIRCLE
Diameter : 10.0 % APH < D

1 \V,

Set the diameter of the circle

Figure 2-7: CIRCLE submenu
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TIMING Submenu  This menu allows you to adjust the timing offset of the output signals relative to
the internal reference signal (frame reset signal). Use thg ppr(down )
arrow button to change the menu items. Figure 2—8 shows the TIMING
submenu.

Select TIMING
in the main menu

AVG7 [x] : TIMING : NTSC
Vertical : 0 Line (s)

A V

AVG7 [X] : TIMING : NTSC . R
Horizontal Coarse : 0.000 usec Q D Set the horizontal timing in 1 clock steps

A V

AVG7 [X]: TIMING : NTSC . L
Ho[rilontal Fine : 0.00 nsec Q D Set the horizontal timing in 0.1 ns steps

1 Vi

< | [>> Setthe vertical timing in 1 line steps

Figure 2-8: TIMING submenu

AVG7 Analog Video Generator Service Manual 2-13



Operating Instructions

2-14

VIDEO Submenu

This menu allows you to set the output channel configuration when a composite
signal is being output and to enable or disable the signal output of each channel.
You can also set whether or not a sync signal is multiplexed with the B and R
signal when a GBR signal is being output. Use thegipof down ) arrow

button to scroll through the menu. Figure 2—9 shows the VIDEO submenu.

Select VIDEQ in the main menu

Figure 2-9: VIDEO submenu

— A
N s composte T Ghins ompontes
JAN \V
A oN Gy o B> e N Al Shenmets
JAN \/
AV%?N[X]:VIDEO:G > 8gF
JAN \/
AV%7N[x]:VIDEO:B > 8EF
JAN \/
AV%L[X]:VIDEO:R < D 8II;IF
1 Vi
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APL Submenu  This menu allows you to set the APL and Bounce features for the test signal
outputs. Use the upk() or down ) arrow button to scroll through the menu.

Figure 2—-10 shows the APL submenu.

Select APL in the main menu

— A

AVG7 [ : APL: MODE

APL OFF
VAN V
AVG7 [x] : APL: PERIOD
1.0 sec
1 Y,

Figure 2-10: APL submenu

AVG7 Analog Video Generator Service Manual
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APL OFF
High APL
Low APL
APL (Bounce)
Bounce

Setthe bounce period
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Theory of Operation

Basic Operation Description

Bus Interface

Line Memory

Address Generator

Frame Memory

Overlay Controller

Overlay Memory

D/A Converter & Amp

This section describes the basic operation of the major circuit blocks in the
AVG7 Generator module.

For information about the TG700 mainframe, refer toTi@e700 TV Signal
Generator Platform Service Manual

This block provides the communication between the mainframe and the module
circuit.

Line memory holds the actual sample points which define a digital signal.

This block consists of a frame delay, an MPU interface, a sequencer, an SDRAM
controller, and a blanking data generator. It interfaces the Frame Memory and the
Line Memory and controls the output sequence of the video data in these
memoaries.

Frame memory contains a series of pointers that control the order the video lines
stored in the Line Memory are used to produce digital signals.

This block consists of an MPU interface and an overlay controller. It inserts data
from the Overlay Memory into the Line Memory data stream to create circular
patterns, ID text, and logo.

Overlay memory generates timings to multiplex the line memory data and the
overlay data used for a circle, ID text, and logo overlay.

This block consists of a D/A converter, two amplifiers, and a filter. It converts
the digital data from the Overlay Controller to analog signal and re-construct the
signal for output.
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<:_r\ Bus
—/| Interface
Line Memory D/A Converter YIG
for Y/G & Amp
Line Memory Address Overlay D/A Converter POB
for Pb/B Generator Controller & Amp
Line Memory D/A Converter PIR
for PriR & Amp r
Frame Overlay
Memory Memory

Figure 3-1: Simplified block diagram of the AVG7 Generator module
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Performance Verification

This section provides procedures that verify the performance and functionality of

the AVG7 Generator module.

Preparation for Performance Verification

Do the following before starting the performance verification procedures:

Power On Default Settings

Warm up

Equipment Required

Before you perform the performance verification procedures, make sure that the

required instrument settings are saved in the Power On Default preset.

If the instrument settings are saved in the Power On Default preset, you can
recall the settings after completing the performance verification procedures by

removing and reapplying the power.

The AVG7 Generator module and test equipment must have had a warm-up

period of at least 20 minutes.

Table 4-1 lists the equipment required for the procedures.

Table 4-1: Equipment required for performance verification

ltem No. Minimum requirement Recommended equipment

Oscilloscope 1 Bandwidth: 1 GHz or higher Tektronix TDS784D

Video measurement set 1 Tektronix VM700T Option 01/11

Digital multimeter 1 51/2 digits FLUKE 8842A

Peak detector amplifier 1 Tektronix part number. 015-0408-00 and
TM500 series power supply

Peak detector head 1 Tektronix part number 015-0413-00

Color picture monitor 1 SONY BVMD14H5J and BKM129X

Test signal generator 1 Tektronix ATG7

75 Q BNC cable 3 Length: 42 inches Tektronix part number 012-0074-00

75 Q feed-through termination | 1 Tektronix part number 011-0103-02

75 Q coaxial termination 1 Tektronix part number 011-0102-01

75 Q signal adapter 2 Bandwidth: 1 GHz Tektronix AMT75

Amplitude precision: -3 dB

AVG7 Analog Video Generator Service Manual
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Table 4-1: Equipment required for performance verification (Cont.)

ltem No. Minimum requirement Recommended equipment
BNC T connector 1 Tektronix part number 103-0030-00
Tektronix part number 103-0090-00

—_

BNC female to dual banana
adapter

Calibration Data Report

Photocopy this form and use it to record the performance test results.

Table 4-2: AVG7 calibration data report

Serial Number: Cal Date: Temperature: Humidity:
Step Function Tested Minimum Cal Data Maximum
1. Absolute Amplitude
CH 1 Output 693.0 mV mV 707.0 mV
CH 2 Output 693.0 mV mV 707.0 mV
CH 3 Output 693.0 mV mV 707.0 mV
2. Channel Gain Matching (Relative to CH 1)
CH2Output|  ————- % 0.5%
CH3Output| - % 0.5%
3. DC Offset
CH 1 Output (GBR) -10mV mV 10 mV
CH 2 Output (GBR) -10mV mV 10 mV
CH 3 Output (GBR) -10mV mV 10mV
CH 2 Output (YPbPr) -10mV mV 10 mV
CH 3 Output (YPbPr) -10mV mV 10 mV
4, Channel-to-Channel Delay (Relative to CH 1)
CH 2 Output -1.0ns ns 1ns
CH 3 Output -1.0ns ns 1ns
5. Frequency Response (Measured on DAC test signal)
CH 1 Output (Peak value from 0.5 MHz to 5 MHz) -3.5mV mV 3.5mV
CH 2 Output (Peak value from 0.5 MHz to 5 MHz) -3.5mvV mV 3.5mV
CH 3 Output (Peak value from 0.5 MHz to 5 MHz) -3.5mV mV 3.5mV
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Table 4-2: AVG7 calibration data report (Cont.)

Step Function Tested Minimum Cal Data Maximum
6. Chrominance to Luminance Gain Ratio (Measured on DAC test signal)
CH 1 Output <1.0% -1.0% % 1.0%
CH 2 Output <1.0% -1.0% % 1.0%
CH 3 Output <1.0% -1.0% % 1.0%
7. Line Time Distortion (Measured on NTSC: FCC Composite signal)
CH1 Output <0.5% (Peak to Peakvalue) |  -——-- % 0.5%
CH2 Output <0.5% (Peak to Peak value) | ~ ————-- % 0.5%
CH 3 Output <0.5% (Peak to Peak value) | ~ -————-- % 0.5%
8. Field Time Distortion (Measured on Field Square Wave signal of all composite outputs)
CH1 Output <0.5% (Peak to Peakvalue) |  -——-- % 0.5%
CH2Output <0.5% (Peak to Peakvalue) |  -————- % 0.5%
CH3Output <0.5% (Peak to Peakvalue) |  -———- % 0.5%
9. K Factor 2T5 Pulse (Measured on CCIR17 & FCC Composite signal)
CH 1 Output (K-2T) <0.5% (Peak to Peak value) | ~ -——- % 0.5%
CH 2 Output (K-2T) <0.5% (Peak to Peak value) | -~ % 0.5%
CH 3 Output (K-2T) <0.5% (Peak to Peak value) |  -—————- % 0.5%
CH 1 Output (K-PB) <0.5% (Peakto Peakvalue) | ~ -——-- % 0.5%
CH2 Output (K-PB) <0.5% (Peakto Peakvalue) |  -——-- % 0.5%
CH 3 Output (K-PB) <0.5% (Peakto Peakvalue) |  -——-- % 0.5%
10. Differential Phase and Gain (Measured on Modulated 5 Step signal)
CH 1 Output (DG) <05% | -——- % 0.5%
CH 2 Output (DG) <05% | -——- % 0.5%
CH3Output DG) <05% | -——- % 0.5%
CH1 Output DP) <05° | -———- ° 0.5°
CH2Output DP) <05° | -———- ° 0.5°
CH3Output DP) <05° | -———- ° 0.5°
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Performance Verification Procedures

Be sure you have performed tReeparation for Performance Verificatidmefore
proceeding.

WARNING. Dangerous electric shock hazards exist inside the TG700 mainframe.
! Only qualified service personnel should perform these procedures.

DC Offset and Amplitude  This test verifies the DC offset and amplitude error of the channel outputs. The
Error  following equipment is required for the test:

®  Digital multimeter

m  BNC female-to-dual banana adapter
®  BNC T connector

m 75Q coaxial termination

m 75Q BNC cable

Perform the following procedure to verify the output offset and gain of the
channel outputs:

1. Use the 732 BNC cable, BNC T connector, % coaxial termination, and
BNC female-to-dual banana adapter to connect the upper CH 1 connector on
the AVG7 Generator module to the INPUT connector on the digital
multimeter as shown in Figure 4-1.

75 Q BNC cable

Digital multimeter

TG700 mainframe
rear panel BNC T connector ‘

R

BNC female-to-dual banana adapter

AVG7 module

75 Q coaxial termination

Figure 4-1: Equipment connection for verifying the DC offset and amplitude error
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2. Press thé¢ODULE , FORMAT, andFRONT PANEL ENABLE buttons
simultaneously, and then release MW@DULE andFORMAT buttons to
re-start the instrument in Factory mode. Continue holding dowRRI@GNT
PANEL ENABLE button until the “TG700 start up with Factory Mode.”
message appears.

3. Select the DAC Gain (GBR) : 0 mV calibration signal as follows:
a. Press thélODULE button to display th&VG7 main menu.
b. Press the upK) or down §) arrow button to sele€@ALIBRATION .

c. Press the left4) or right @) arrow button to sele@AC Gain (GBR),
and then press tHENTER button.

d. Press the left4) or right @) arrow button to sele€@imV, and then press
the ENTER button.

4. \erify that the output offset is within the range of =10 mV to 10 mV. Note
this value a€H1_DCO.

5. Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AVG7 Generator module.

6. Verify that the output offset is within the range of —10 mV to 10 mV. Note
this value a€H2_DCO.

7. Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module.

8. \erify that the output offset is within the range of —10 mV to 10 mV. Note
this value a€H3_DCO.

9. Move the BNC cable from the upper CH 3 connector to the upper CH 1
connector on the AVG7 Generator module.

10. Press the left4) or right @) arrow button to seled00.397mV and then
press th&eNTER button.

11. Read the value on the digital multimeter, and note this val@#ias DC1.

12. Verify that CH1_DC1-CH1_DCO0is within the range of 693.0 mV to
707.0 mV. Note this value &8H1 V1.

13. Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AVG7 Generator module.

14. Read the value on the digital multimeter, and note this val@¢i@s DC1.

15. Verify that CH2_DC1-CH2_DCOis within the range of 693.0 mV to
707.0 mV. Note this value &H2_V1.
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Channel-to-Channel Delay

4-6

16.

17.
18.

19.

20.

21.

22.
23.

24,

Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module.

Read the value on the digital multimeter, and note this val@#i&s DC1.

Verify that CH3_DC1-CH3_DCO0is within the range of 693.0 mV to
707.0 mV. Note this value &3H3 V1.

Verify that the amplitude errors of the CH 2 and CH 3 outputs meet the
following relationships:

CH 2 amplitude erroe ((CH2_V1/CH1_V1)-1)x 100< +0.5%
CH 3 amplitude erroe ((CH3_V1/CH1_V1)-1)x 100< +0.5%

Move the BNC cable from the upper CH 3 connector to the upper CH 2
connector on the AVG7 Generator module.

Select theDAC Gain (YPbPr) : 0 mV calibration signal for CH 2 and CH 3
as follows:

a. Press th&€ ANCEL button to display th€ALIBRATION menu.

b. Press the left{) or right @) arrow button to sele@AC Gain
(YPbPr), and then press tH&NTER button.

c. Press the left4) or right @) arrow button to sele€mV, and then press
the ENTER button.

Verify that the output offset is within the range of =10 mV to 10 mV.

Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module.

Verify that the output offset is within the range of =10 mV to 10 mV.

This test verifies the time delay among the channel outputs. The following
equipment is required for the test:

Oscilloscope

Test signal generator

Two 75 signal adapters
75 Q feed-through termination
Three 752 BNC cables
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TG700 mainframe
rear panel

Test signal
generator (ATG7)

Perform the following procedure to verify the time delay among the channel
outputs:

1. Use the 782 BNC cable and the 78 signal adapter to connect the upper

CH 1 connector on the AVG7 Generator module to the CH 1 input connector
on the oscilloscope as shown in Figure 4-2.

Use the 752 BNC cable and the 7 signal adapter to connect the upper
CH 2 connector on the AVG7 Generator module to the CH 2 input connector
on the oscilloscope as shown in Figure 4-2.

Use the 782 BNC cable and the 7& feed-through termination to connect
the BLACK 1 connector on the test signal generator to the CH 3 input
connector on the oscilloscope as shown in Figure 4-2.

Oscilloscope (TDS784D)

BT

o oo o o o
n o oo o o o
llo o o o
AVG7 module || || lle Soo o §§§
= o ooo
I 920 O = &8
= [an) () o o
O} } o Q ooooooo o q

75 Q signal adapter
75 Q feed-through

Figure 4-2: Equipment connection for verifying the channel-to-channel delay

termination

75 Q2 BNC cable

75 Q BNC cable )

75 Q BNC cable

4. Set the oscilloscope settings as indicated below:
Vertical scale. ... ..... CH 1 and CH 2: 5 mV/div, CH 3: 1.00 V/div
Bandwidth. .......... 250 MHz (CH 1 and CH 2)
Vertical offset . .. ... .. OmV (CH1and CH 2)
Horizontal scale. . . . .. 2Qs/div
Horizontal delay time. . 50 ns/div
Delayed runstime . ... 6.468 (Delayed Only)
Trigger position. . . .. .. 50%
Trigger source. . . .. ... CH3
Trigger type. .. ....... Edge
Acquire menu. . ... ... Average 64
Repetitive Signal: OFF

CH 3 waveform. ... ... OFF
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10.

11.

12.

13.

14.

Use theCH 2 Vertical Position knob on the oscilloscope to align the CH 2
trace to the CH 1 trace with no signal input.

Press thé1ODULE , FORMAT , andFRONT PANEL ENABLE buttons
simultaneously, and then release tW@DULE andFORMAT buttons to
re-start the instrument in Factory mode. Continue holding dowRRIGNT
PANEL ENABLE button until the “TG700 start up with Factory Mode.”
message appears.

Set the test signal generator (ATG7 module) settings as indicated below:

Output selection. . . . .. BLACK 1
Signal format .. ...... NTSC
Testsignal. . ......... Field Reference

Select thd-ield Square Wavesignal as follows:
a. Press thélODULE button to display th&VG7 main menu.

b. Press th&ORMAT button to seleddTSC, and then press tlENTER
button.

c. Press thé&LAT FIELD button to seledtield Square Wave

Use theCH 1 Vertical Position andCH 2 Vertical Position knobs on the
oscilloscope to align the blanking level of the CH 1 signal to the blanking
level of the CH 2 signal at the center of the screen.

Change the oscilloscope settings as follows:
Vertical offset . . ... ... -143 mV (CH 1 and CH 2)
Horizontal delay time. . 2.00 ns/Div

Delay runstime ... ... 6.22¢4s

Use the vertical cursors to perform the timing measurement and verify that
the time delay between the CH 1 waveform and the CH 2 waveform is
within 1 ns.

Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module.

Return the oscilloscope settings as follows:
Vertical offset . . ... ... OmV (CH1and CH 2)
Delay runstime ... ... 6.468s (Delayed Only)

Repeat steps 9 through 11.
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Frequency Response  This test verifies the frequency response of the DAC test signal from the CH 1,
CH 2, and CH 3 outputs. The following equipment is required for the test:

m  Oscilloscope

m  Peak detector

m  Peak detector head

m  Test signal generator

m  75Q feed-through termination
m  Three 752 BNC cables

Perform the following procedure to verify the frequency response of the DAC
test signal from the CH 1, CH 2, and CH 3 outputs:

1. Use the 782 BNC cable and the peak detector head to connect the upper
CH 1 connector on the AVG7 Generator module to the +INPUT connector
on the peak detector amplifier as shown in Figure 4-3.

2. Use the 782 BNC cable to connect the OUTPUT connector on the
peak detector amplifier to the CH 1 input connector on the oscilloscope as
shown in Figure 4-3.

3. Use the 782 BNC cable and the 7& feed-through termination to connect
the BLACK 1 connector on the test signal generator to the CH 2 input
connector on the oscilloscope as shown in Figure 4-3.
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Oscilloscope (TDS784D)

o o o
o o o

)

@]
o

o

000©° g
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00000
0oooo

cocooo

00000 g

0()00 00

o o

Test signal n
. generator (ATG7) ~ AVG7 module || ||
TG700 mainframe
rear panel l u
L ) © j\

75 Q feed-through
termination

O
s Ssoscee o @ ©@

L Peak detector head 75 Q BNC cable

Peak detector amplifier
(installed in the TM500
series power supply)

75 Q BNC cable 75 Q BNC cable

O o

O o

INPUT OUTPUT
— 0@ G J

|- |-

OO0 00O

Figure 4-3: Equipment connection for verifying the frequency response

4. Set the oscilloscope settings as indicated below:

Vertical scale. ... ..... CH 1: 2 mV/div, CH 2: 1.00 V/div
Bandwidth. .......... 20 MHz (CH 1)

Horizontal scale. . . . .. 2 ms/div

Trigger position. . . .. .. 10%

Trigger source. . . .. ... CH2

Trigger type. .. ....... Edge

Acquire menu. . ... ... Peak Detect

5. Press thtMODULE , FORMAT, andFRONT PANEL ENABLE buttons
simultaneously, and then release M@DULE andFORMAT buttons to
re-start the instrument in Factory mode. Continue holding dowRRI@NT
PANEL ENABLE button until the “TG700 start up with Factory Mode.”
message appears.

6. Set the test signal generator (ATG7 module) settings as indicated below:

Output selection. . . . .. BLACK 1
Signal format .. ...... NTSC
Testsignal. .......... Field Reference
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7. Select the 525 GBR signal format as follows:
a. Press théMODULE button to display the AVG7 main menu.

b. Press th& ORMAT button to seledd25 GBR and then press the
ENTER button.

c. Pressth&€OLOR BAR button.
8. Select the DAC Test calibration signal as follows:
a. Press the upK) or down §) arrow button to sele@ALIBRATION .

b. Press the left4) or right @) arrow button to sele@AC Test, and then
press th&aNTER button.

c. Pressth&NTER button again to confirm the signal output.
9. Select the Sync ON All Channetsode as follows:

a. Press the upK) or down §) arrow button to sele®&tIDEO, and then
pressENTER button to access the VIDEO submenu.

b. Press the upK) or down §) arrow button to sele€BR SYNC.

c. Press the left4) or right @) arrow button to sele@ync ON All
Channels and then press tieNTER button.

10. Turn the LEVEL knob on the peak detector amplifier so that the green LED
light.

11. Verify that the differences between the maximum amplitude and minimum
amplitude from 500 kHz to 5 MHz are less than or equal to 3.5 mV.
See Figure 4-4.
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Line Time Distortion

Tek Run: 12.5kS/s Pk Detect 0
I

f : : f : : - a:s.oomv
=== - - . 1@ =1.00mv

0V 12 Jun 2002
16:31:20

e
[OGE 2.00mV &

Figure 4-4: Verifying the signal amplitudes from 500 kHz to 5 MHz

12. Move the peak detector head from the upper CH 1 connector to the upper
CH 2 connector on the AVG7 Generator module and repeat steps 10 and 11.

13. Move the peak detector head from the upper CH 2 connector to the upper
CH 3 connector on the AVG7 Generator module and repeat steps 10 and 11.

14. Move the peak detector head from the upper CH 3 connector to the lower
CH 1 connector on the AVG7 Generator module and repeat steps 10 and 11.

15. Move the peak detector head from the lower CH 1 connector to the lower
CH 2 connector on the AVG7 Generator module and repeat steps 10 and 11.

16. Move the peak detector head from the lower CH 2 connector to the lower
CH 3 connector on the AVG7 Generator module and repeat steps 10 and 11.

This test verifies the line time distortion of the FCC composite signal from the
CH 1, CH 2, and CH 3 outputs. The following equipment is required for the test:

m  Video measurement set
m  75Q feed-through termination
B 75Q coaxial termination

Perform the following procedure to verify the line time distortion of the field
square wave signal from the CH 1, CH 2, and CH 3 outputs:
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1. Use the 782 BNC cable to connect the upper CH 1 connector on the AVG7
Generator module to the CHAN A connector on the video measurement set
as shown in Figure 4-5.

2. Use the 782 coaxial termination to terminate the other loopthrough to the
CHAN A connector on the video measurement set.

75 Q BNC cable
( )

75 Q coaxial termination

/.
[olefele) @

TG700 mainframe
rear panel

o )o@ Jec” Jo

Video measurement set

rear panel (VM700T Option 01/11)

AVG7 module

Figure 4-5: Equipment connection for verifying the line time distortion

3. Select the FCC Composite signal as follows:
a. Press thlODULE button to display the AVG7 main menu.

b. Press th&ORMAT button to seledNTSC, and then press tHENTER
button.

c. Pressth©THER button to seledeCC Composite

4. Press théleasurebutton on the video measurement set to open the Measure
mode display.

5. Touch theVideo Standard soft key to recognize the applied video signal as
NTSC.

6. Inthe Measure mode display, touch Ber LineTime to open the Bar &
LineTime measurement display.

7. Press théMenu button to display the Bar & LineTime main menu.

8. Touch theAverage soft key and rotate the front-panel knob to set the value
to 256.
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Field Time Distortion

9. Press thé&elect Linebutton and rotate the front-panel knob to set the
measurement line to 17 (Field=1 Line=17).

10. Verify that the line time distortion is less than or equal to 0.5%.

11. Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AVG7 Generator module and repeat step 10.

12. Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module and repeat step 10.

This test verifies the field time distortion of the field square wave signal from the
CH 1, CH 2, and CH 3 connectors. The following equipment is required for the
test:

® Video measurement set
m  75Q feed-through termination
m 75Q coaxial termination

Perform the following procedure to verify the field time distortion of the field
square wave signal from the CH 1, CH 2, and CH 3 outputs:

Use the equipment connection and controls from the previous test.

1. Move the BNC cable from the upper CH 3 connector to the upper CH 1
connector on the AVG7 Generator module.

2. Select the Field Square Wave signal as follows:
a. Press théMODULE button to display the AVG7 main menu.

b. Press th&ORMAT button to seleddTSC, and then press tHENTER
button.

c. Press th&LAT FIELD button to seledtield Square Wave

3. Press théMeasure button on the video measurement set to open the Measure
mode display.

4. Touch theVideo Standard soft key to recognize the applied video signal as
NTSC.

5. In the Measure mode display, touch Tiveo Field to open the Two Field
measurement display.

6. Press théMenu button to display the Two Field main menu.

7. Touch theAverage soft key and rotate the front-panel knob to set the value
to 256.
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8.

9.

Press thé&elect Linebutton and rotate the front-panel knob to set the
measurement line to 17 (Field=1 Line=17).

Verify that the field time distortion is less than or equal to 0.5%.

10. Move the BNC cable from the upper CH 1 connector to the upper CH 2

connector on the AVG7 Generator module and repeat step 9.

11. Move the BNC cable from the upper CH 2 connector to the upper CH 3

connector on the AVG7 Generator module and repeat step 9.

KFactor This test verifies the K factor of the CCIR17 signal from the CH 1, CH 2, and
CH 3 outputs. The following equipment is required for the test:

Video measurement set
75 Q feed-through termination

75 Q coaxial termination

Perform the following procedure to verify the K factor of the CCIR17 signal
from the CH 1, CH 2, and CH 3 outpults:

Use the equipment connection and controls from the previous test.

1.

Move the BNC cable from the upper CH 3 connector to the upper CH 1
connector on the AVG7 Generator module.

Select the CCIR17 signal as follows:
a. Press théMODULE button to display the AVG7 main menu.

b. Press th&ORMAT button to seledPal 1, and then press tHeENTER
button.

c. Press th©THER button to seled€CIR17.

Press théeasure button on the video measurement set to open the Measure
mode display.

Touch theVideo Standard soft key to recognize the applied video signal as
PAL.

In the Measure mode display, touch Eg-actor to open the K Factor
measurement display.

Press théMenu button to display the K Factor main menu.

Touch theAverage soft key and rotate the front-panel knob to set the value
to 256.
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Differential Phase and
Gain

8. Press thé&elect Linebutton and rotate the front-panel knob to set the
measurement line to 17 (Field=1 Line=17).

9. \Verify that the K-2T value and K-PB value are within the range of —0.5% to
+0.5%.

10. Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AVG7 Generator module and repeat step 9.

11. Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module and repeat step 9.

This test verifies the differential phase and gain of the modulated 5 step signal
from the CH 1, CH 2, and CH 3 outputs. The following equipment is required
for the test:

®  Video measurement set
m  75Q feed-through termination
m 75Q coaxial termination

Perform the following procedure to verify the differential phase and gain of the
modulated 5 step signal from the CH 1, CH 2, and CH 3 outputs:

Use the equipment connection and controls from the previous test.

1. Move the BNC cable from the upper CH 3 connector to the upper CH 1
connector on the AVG7 Generator module.

2. Select the Modulated 5 Step signal as follows:

a. Press th&ORMAT button to seledTSC, and then press tiENTER
button.

b. Press th&INEARITY button to seledviodulated 5 Step

3. Select the CH1/2/3: Compositeisleo configuration of the AVG7 Generator
module as follows:

a. Pressthe upK) or down §) arrow button to sele@ONFIGU-
RATION , and then press tHeENTER button to access the CONFIGU-
RATION submenu.

b. Press the left4) or right @) arrow button to sele@H1/2/3: Compos-
ites, and then press tHENTER button.
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4. Set the Yvideo signal to off as follows:
a. Press the upk) or down §) arrow button to sele&tIDEO:Y .

b. Press the left{) or right @) arrow button to sele@FF, and then press
theENTER button.

5. Press théMeasure button on the video measurement set to open the Measure
mode display.

6. Touch theVideo Standard soft key to recognize the applied video signal as
NTSC.

7. Inthe Measure mode display, touch B@DP soft key to open the
differential gain and phase measurement display.

8. Press théenu button, and then touch thwerage soft key and rotate the
front-panel knob to set the value to 256.

9. Touch theAcquire soft key to access the Acquire submenu, and then make
the following settings:

Auto Scan........... OFF
Manual Steps.. . ... ... 5

Ref Packet . ......... 15.2 Sec
lstStep............ 19.8 Sec
LastStep............ 51.3 Sec
Measure Cycle. ... ... 10

Block Mode. . ........ ON

Block Mode Start. . . .. F121
Block Lines. . ........ 11

Block Step. . ......... 24

10. Touch theReferencesoft key to access the Reference submenu, and then
touch theStore (1) Reference

11. Touch theRelative to Ref.soft key to access the Relative to Reference
submenu, and then touch tbee (1) Reference

12. Verify that the current Differential Gain value (p-p/max) and Differential
Phase value (pk-pk) are less than or equal to 0.02%.

13. Set theY video signal to on as follows:
a. Pressthe upk) or down §) arrow button to sele&tIDEO:Y .

b. Press the left4) or right @) arrow button to sele@N, and then press
theENTER button.

14. Verify that the p-p/max value of the differential gain is less than or equal to
0.5%.

AVG7 Analog Video Generator Service Manual 4-17



Performance Verification

4-18

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Verify that the pk-pk value of the differential phase is less than or equal to
0.5 degree.

Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AVG7 Generator module and repeat steps 14 and 15.

Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module and repeat steps 14 and 15.

Move the BNC cable from the upper CH 3 connector to the upper CH 1
connector on the AVG7 Generator module.

Select the Modulated 5 Step signal in PAL format as follows:

a. Press th&ORMAT button to seledPal 1or Pal 2 and then press the
ENTER button.

b. Press th&INEARITY button to seledvlodulated 5 Step
Set the Yvideo signal to off as follows:
a. Press the upk) or down §) arrow button to sele®&IDEO:Y .

b. Press the left4) or right @) arrow button to sele€@FF, and then press
theENTER button.

Press théMeasure button on the video measurement set to open the Measure
mode display.

Touch theVideo Standard soft key to recognize the applied video signal as
PAL.

In the Measure mode display, touch D@DP soft key to open the
differential gain and phase measurement display.

Press théMenu button, and then touch tiA&erage soft key and rotate the
front-panel knob to set the value to 256.

Touch theAcquire soft key to access the Acquire submenu, and then make
the following settings:

Auto Scan........... OFF
Manual Steps . . ... ... 5

Ref Packet .......... 14.% Sec
lIstStep............ 18.8 Sec
LastStep............ 51.8 Sec
Measure Cycle....... 10

Block Mode. . ........ ON

Block Mode Start. . . .. F1 23
Block Lines.......... 12

Block Step. . ......... 26
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26. Repeat steps 10 through 17.

Color Bars Signal Check  This test verifies that the 75% color bars signal is normally output from all of the
channels. The following equipment is required for the test:

m  Color picture monitor
®m Three 752 BNC cables
m  Three 752 coaxial termination

Perform the following procedure to verify that the 75% color bars signal is
normally output from all of the channels.

1. Use the 752 BNC cable to connect the upper CH 1 connector on the AVG7
Generator module to the Y/G IN connector on the color picture monitor as
shown in Figure 4-6.

2. Use the 782 BNC cable to connect the upper CH 2 connector on the AVG7
Generator module to thesB IN connector on the color picture monitor as
shown in Figure 4-6.

3. Use the 782 BNC cable to connect the upper CH 3 connector on the AVG7
Generator module to thesfRR IN connector on the color picture monitor as
shown in Figure 4—6.

4. Use the 782 coaxial termination to terminate the Y/G OUE/B OUT, and
Pr/R OUT connectors on the color picture monitor.
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Color picture monitor rear panel
(BVMD14H5J and BKM129X)

Y/GIN
C,
A P/B IN )
= A
75 Q coaxial termination 8 PR/RIN
\TO A\
@D@
75 Q BNC cable 75 Q2 BNC cable
TG700 mainframe
rear panel
G @
e oy o

AVG7 module

Figure 4-6: Equipment connection for checking the color bars signal

5. Set the display setting of the color picture monitor to the GBR mode.
6. Select the 75% Color Bars signal as follows:
a. Press thélODULE button to display the AVG7 main menu.

b. Press th&ORMAT button to selecd25 GBR and then press the
ENTER button.

c. Press th&€ OLOR BAR button to select5% Color Bars.
7. Select the Sync ON All Channetsode as follows:

a. Press the upK) or down §) arrow button to sele®&tIDEO, and then
pressENTER button to access the VIDEO submenu.

b. Press the upK) or down §) arrow button to sele€BR SYNC.

c. Press the left4) or right @) arrow button to sele@ync ON All
Channels and then press tieNTER button.

8. Verify that the color bars signal is displayed normally.
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9. Move the BNC cable from the upper CH 1 connector to the lower CH 1
connector, from the upper CH2 connector to the lower CH 2 connector, and
from the upper CH 3 connector to the lower CH 3 connector on the AVG7

Generator module and repeat step 8.

This completes thBerformance Verificatioprocedure. If you require further
assistance, contact your nearest Tektronix Service Center.
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Adjustment Procedures

This section contains information needed to adjust the AVG7 Generator module.

Adjustment in the AVG7 Generator module are for the output offset and gain,
frame timing and clock timing, group delay, frequency response, and interchan-
nel delay.

Requirements for Adjustment

Personnel

Warm-Up Period

VAN

Before doing the adjustment, note the following requirements:

This procedure is only to be performed by trained service technicians.

The AVG7 Generator module requires a 20 minute warm-up time in 8G-29
+30 °C environment before it is adjusted. Adjustment done before the operating
temperature has stabilized may cause errors in performance.

WARNING. To avoid potential shock, use caution when removing the TG700
mainframe top cover with power connected.

Access

Equipment Required

Table 5-1: Equipment required

When adjusting the AVG7 Generator module, remove the top cover of the
TG700 mainframe. For removal and installation procedures for the top cover,
refer to theTG700 TV Signal Generator Platform Service Manual

Table 5-1 lists the equipment required to adjust the output offset and gain,
frame timing and clock timing, group delay, frequency response, and interchan-
nel delay.

ltem No. Minimum requirement Recommended equipment

TV signal generator platform 1 Tektronix TG700

Test signal generator 1 Tektronix ATG7

Oscilloscope 1 Bandwidth: 1 GHz or higher Tektronix TDS784D Option 2C
Function: Mask testing
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Table 5-1: Equipment required (Cont.)

ltem No. Minimum requirement Recommended equipment

Digital multimeter 1 51/2 digits FLUKE 8842A

Peak detector amplifier 1 Tektronix part number 015-0408-00 and
TM500 series power supply

Peak detector head 1 Tektronix part number 015-0413-00

Probe 2 X10 Tektronix P6139A

75 Q BNC cable 3 Length: 72 inches Tektronix part number 012-0159-01

75 Q feed-through termination | 1 Tektronix part number 011-0103-02

75 2 coaxial termination 1 Tektronix part number 011-0102-03

75 Q signal adapter 2 Bandwidth: 1 GHz Tektronix AMT75

Amplitude precision: -3 dB

BNC T connector

Tektronix part number 103-0030-00

BNC female to dual banana
adapter

Tektronix part number 103-0090-00

Flat blade screwdriver for
adjusting C604B, C704B, and
C804B

Bit shape: 2.2X0.4 mm Murata KMDR010

Output Offset and Gain Adjustment

Preparation

5-2

To perform the output offset and gain adjustment, you must first remove the top
cover of the TG700 mainframe. For removal and installation procedures for the
top cover, refer to th€G700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable resistors on the AVG7
circuit board. See Figure 5-1.
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R757A R85\13 R856A R851A R756A
e o0 QDDD .f = 0
= | o N_gesFE/ =005
5 B U e 8 [ —FR =00y
B /A o
o I P\e=00 H 4
R751B R657A R651B R651A R656A R751A

Figure 5-1: Location of the variable resistors for the output offset and gain adjustment

Procedure

VAN

TG700 mainframe
rear panel

WARNING. To avoid serious injury, do not touch exposed connectors or compo-
nents when operating the TG700 mainframe with the top cover removed.
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 782 BNC cable, BNC T connector, & coaxial termination, and
BNC female-to-dual banana adapter to connect the upper CH 1 connector on
the AVG7 Generator module to the INPUT connector on the digital
multimeter as shown in Figure 5-2.

75 Q BNC cable

Digital multimeter
BNC T connector ‘

BT

N

8 oooooo

T ° ooooooo

AVG7 module

‘ BNC female-to-dual banana adapter

75 Q coaxial termination

Figure 5-2: Equipment connection for adjusting the output offset and gain
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10.
11.
12.

13.

14.

15.
16.

17.

Press th¢/ODULE , FORMAT, andFRONT PANEL ENABLE buttons
simultaneously, and then release W@DULE andFORMAT buttons to
re-start the instrument in Factory mode. Continue holding dowRRI@GNT
PANEL ENABLE button until the “TG700 start up with Factory Mode.”
message appears.

Select the DAC Gain (GBR) : 0 mV calibration signal as follows:
a. Press thélODULE button to display th&VG7 main menu.
b. Press the upK) or down i) arrow button to sele€@ALIBRATION .

c. Press the left4) or right @) arrow button to sele@AC Gain (GBR),
and then press tHENTER button.

d. Press the left4) or right @) arrow button to sele€@imV, and then press
the ENTER button.

Locate variable resistor R856A on the AVG7 circuit board. See Figure 5-1.
Adjust R856A so that the output offset is @&\ mV.

Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AVG7 Generator module.

Locate variable resistor R756A on the AVG7 circuit board. See Figure 5-1.
Adjust R756A so that the output offset is @&\ mV.

Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module.

Locate variable resistor R656A on the AVG7Y circuit board. See Figure 5-1.
Adjust R656A so that the output offset is @&\ mV.

Move the BNC cable from the upper CH 3 connector to the upper CH 1
connector on the AVG7 Generator module.

Press the left4) or right @) arrow button to seledt00.397mV and then
press th&eNTER button.

Locate variable resistors R851A (coarse) and R851B (fine) on the AVG7
circuit board. See Figure 5-1.

Adjust R851A and R851B so that the output gain is 700.4th\VnV.

Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AVG7 Generator module.

Locate variable resistors R751A (coarse) and R751B (fine) on the AVG7
circuit board. See Figure 5-1.
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18.
19.

20.

21.
22.

23.

24,
25.
26.

27.
28.

Adjust R751A and R751B so that the output gain is 700.4trh\VnV.

Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module.

Locate variable resistors R651A (coarse) and R651B (fine) on the AVG7
circuit board. See Figure 5-1.

Adjust R651A and R651B so that the output gain is 700.40th\nV.

Move the BNC cable from the upper CH 3 connector to the upper CH 2
connector on the AVG7 Generator module.

Select the DAC Gain (YPbPr) : 0 mV calibration signal for CH 2 and CH 3
as follows:

a. Press th€ANCEL button to display th€ALIBRATION menu.

b. Press the left4) or right @) arrow button to sele@AC Gain
(YPDbPr), and then press tHENTER button.

c. Press the left4) or right @) arrow button to sele€@mV, and then press
the ENTER button.

Locate variable resistor R757A on the AVG7 circuit board. See Figure 5-1.
Adjust R757A so that the output offset is @&\ mV.

Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module.

Locate variable resistor R657A on the AVG7Y circuit board. See Figure 5-1.
Adjust R657A so that the output offset is @&\ mV.

AVG7 Analog Video Generator Service Manual 5-5



Adjustment Procedures

Frame Timing and Clock Timing Adjustments

Preparation  To perform the frame timing and clock timing adjustment, you must first remove
the top cover of the TG700 mainframe. For removal and installation procedures
for the top cover, refer to thEG700 TV Signal Generator Platform Service
Manual

After you have removed the top cover, find the test points on the AVG7 circuit
board. See Figure 5-3.

TP200 TP210

l !

(g B ], #e%

0
1] _ %8R

U Uudy

]
[
il
BI:I
g
0o
=)
[ ]
L]
[l
-
-
L0 O e
L]

TP202  TP212
Figure 5-3: Location of the test points for the frame timing and clock timing adjustment

Procedure

nents when operating the TG700 mainframe with the top cover removed.

f WARNING. To avoid serious injury, do not touch exposed connectors or compo-
Dangerous potentials exist at several points within the TG700 mainframe.

1. Attach the two P6139A probes to the oscilloscope CH 1 and CH 2 inputs.

2. Locate test points TP200, TP202, TP210, and TP212 on the AVG7 circuit
board. See Figure 5-3.

3. Connect the probe tip from the oscilloscope CH 1 input to TP200.
4. Connect the probe tip from the oscilloscope CH 2 input to TP210.
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5. Set the oscilloscope settings as indicated below:

Vertical scale. ... ..... CH 1: 500 mV/div, CH 2: 1V/div
Vertical position . ... .. —2.0 div
\ertical offset . ....... CH1:33V,CH2:0V
Horizontal scale. . . . .. 5 ns/div
Horizontal length . . . .. 500
Trigger position. . . .. .. 0%
Trigger source. . . .. ... CH1
Trigger type. .. ....... Edge
Acquisition mode.. . . .. Average 4
Acquisition mode.. . . .. Relative Signal OFF
Measure High—Low
setup . ...t Min—Max

6. Check that both CH 1 and CH 2 waveforms are displayed stably and then
turn off the CH 1 display.

7. Select Frame 0.0 nsec from the Frame Timing calibration menu as follows:
a. Press thélODULE button to display thAvG7 main menu.
b. Press the upK) or down §) arrow button to sele€€ALIBRATION .

c. Press the left4) or right @) arrow button to seleétrame Timing, and
then press thENTER button.

d. Press the left4) or right @) arrow button to seleétrame 0.0 nsec
and then press tHeENTER button.

8. Save the CH 2 waveform on the oscilloscopBéfl, and then display the
saved waveform.

9. SelectDelay from the Measure menu, and then set the oscilloscope to
measure the time delay between the Refl and CH 2 waveforms.

10. Press the upK) or down ) arrow button to sele@.0 ns

11. While seeing the Delay Timing value on the oscilloscope, press thegleft (
or right @) arrow button to adjust the delay value to 2.0 ns.

12. Press the upK) or down ) arrow button to seledt0.0 ns

13. While seeing the Delay Timing value on the oscilloscope, press thegleft (
or right @) arrow button to adjust the delay value to 10.0 ns.

14. Press the upK) or down §) arrow button to sele@2.0 ns

15. While seeing the Delay Timing value on the oscilloscope, press thegleft (
or right @) arrow button to adjust the delay value to 22.0 ns.

16. Press th& ANCEL button to return the CALIBRATION menu.
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17.

18.

19.

20.
21.
22.

23.

24.

25.

26.

27.

Group Delay Adjustment

Press the left<4) or right @) arrow button to seleclock Timing, and
then press thENTER button.

Move CH 1 probe from TP200 to TP202. Move Ch 2 probe from TP210 to
TP212.

Press the upK) or down §) arrow button to sele€lock 0.0 nsecand
then theENTER button.

Save the waveform on the oscilloscop&afl.
Press the upK) or down §) arrow button to sele@.0 ns

While seeing the Delay Timing value on the oscilloscope, press thegleft (
or right @) arrow button to adjust the delay value to 2.0 ns.

Save the waveform on the oscilloscop&eaf1, and then press the ugp) or
down (¥) arrow button to seledt0.0 ns

While seeing the Delay Timing value on the oscilloscope, press thegleft (
or right @) arrow button to adjust the delay value to 8.0 ns.

Save the waveform on the oscilloscop®&fl, and then press the ug) or
down (¥) arrow button to sele@2.0 ns

While seeing the Delay Timing value on the oscilloscope, press thegleft (
or right @) arrow button to adjust the delay value to 12.0 ns.

Press th&€ ANCEL button to return to the CALIBRATION menu.

Preparation  To perform the group delay adjustment, you must first remove the top cover of
the TG700 mainframe. For removal and installation procedures for the top cover,
refer to theTG700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable resistors and capacitors
on the AVG7 circuit board. See Figure 5-4.
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C704B C804B  C837A R835A C835A

( =
%D DEQDD@DDDDDD ED DD DEDE DDEW%A
- % D DDD i D Dg DD E C737AC735A
] ] .
o Ol )

T8 =pmHA

C604B  C637A R635A C635A
Figure 5-4: Location of the variable resistors and capacitors for the group delay adjustment

Procedure

nents when operating the TG700 mainframe with the top cover removed.

C WARNING. To avoid serious injury, do not touch exposed connectors or compo-
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 782 BNC cable and the 78 signal adapter to connect the upper
CH 1 connector on the AVG7 Generator module to the CH 1 input connector
on the oscilloscope as shown in Figure 5-5.

2. Use the 782 BNC cable and the 7Q feed-through termination to connect
the BLACK 1 connector on the test signal generator to the CH 2 input
connector on the oscilloscope as shown in Figure 5-5.

Oscilloscope (TDS784D)

Test signal n ; ; z o (c; o O@

. generator (ATG7)  AVG7 module || || 0|2 2 _° 9asg

TG700 mainframe 0| S = 288

rear panel l M 2o O O < 888
@ ) 7=\ 7 S o o o o
©D© \ &/E Q ocooooeoeoe O

° () ®- =
75 Q signal adapter
75 Q feed-through

75 Q BNC cable termination

75 Q BNC cable

Figure 5-5: Equipment connection for adjusting the group delay
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Set the oscilloscope settings as indicated below:

Vertical scale. ... ... .. CH 1: 5 mVv/div, CH 2: 1.00 V/div
Bandwidth........... 250 MHz (CH 1)

Horizontal scale. . . . .. 10Qs/div

Horizontal delay time. . 200 ns/div

Delayed runs time . ... 993.471& (Delayed Only)
Trigger position. . . .. .. 50%

Trigger source. . . .. ... CH2

Trigger type. .. ....... Edge

DPO (InstaVu) ... .... Variable Persistence: 500 ms
CH 2 waveform. .. . ... OFF

Set the test signal generator (ATG7 module) settings as indicated below:

Output selection. . . . .. BLACK 1
Signal format .. ... ... PAL
Testsignal. .......... Field Reference

Select the CCIR17 signal of the AVG7 Generator module as follows:
a. Press thélODULE button to display the AYG7 main menu.

b. Press th& ORMAT button to select PAL-1, and then pressEINTER
button.

c. Pressth©THER button to seled€CIR17.
Select the CH1/2/3: Composites video configuration as follows:

a. Pressthe upK) or down §) arrow button to sele@ONFIGU-
RATION , and then press tHENTER button to access the CONFIGU-
RATION submenu.

b. Press the left4{) or right @) arrow button to sele€@H1/2/3: Compos-
ites, and then press tHENTER button.

Locate variable capacitors C837A, C737A, C637A, C804B, C704B, C604B,
C835A, C735A, and C635A, and variable resistors R835A, R735A, and
R635A. See Figure 5-4.

Rotate C837A, C737A, and C637A X8Bom its initial position and set
R835A, R735A, and R635A to its center position.

Adjust C804B and C835A so that the baseline of the modulated 20T pulse
signal is flat. See Figure 5-6.
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Figure 5-6: Adjusting the baseline of the modulated 20T pulse signal

10. Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AVG7 Generator module.

11. Adjust C704B and C735A so that the baseline of the modulated 20T pulse
signal is flat.

12. Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module.

13. Adjust C604B and C635A so that the baseline of the modulated 20T pulse
signal is flat.
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Frequency Response Adjustment

Preparation  To perform the frequency response adjustment, you must first remove the top
cover of the TG700 mainframe. For removal and installation procedures for the
top cover, refer to th€G700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable resistors and capacitors
on the AVGY7 circuit board. See Figure 5-7.

R835A  (C835A

\
( - - D@ 00 . e
% DEQDDﬁDDDDD ED DDE [] D@Q R735A
- % D %DDD D% 00 DED C735A
L- - D [ . - DDB DEDDE :DD% %

R635A C635A

Figure 5-7: Location of the variable resistors and capacitors for the frequency response adjustment

Procedure

WARNING. To avoid serious injury, do not touch exposed connectors or compo-
nents when operating the TG700 mainframe with the top cover removed.
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 782 BNC cable and the peak detector head to connect the upper
CH 1 connector on the AVG7 Generator module to the +INPUT connector
on the peak detector amplifier as shown in Figure 5-8.

2. Use the 752 BNC cable to connect the OUTPUT connector on the
peak detector amplifier to the CH 1 input connector on the oscilloscope as
shown in Figure 5-8.

3. Use the 752 BNC cable and the 7@ feed-through termination to connect
the BLACK 1 connector on the test signal generator to the CH 2 input
connector on the oscilloscope as shown in Figure 5-8.

5-12 AVG7 Analog Video Generator Service Manual



Adjustment Procedures

Oscilloscope (TDS784D)

Test signal n . ; Z’ - Z’ C’OD @
. generator (ATG7)  AVG7 module || || 0le & oo o 988
TG700 mainframe 0 o - 3588
rear panel l u ) O O £ 888
@ ) 9 — === o O o o
©D© \ S Q Ccoocoooo O @ @
75 Q feed-through
L Peak detector head 75 Q BNC cable J termination 9
Peak detector amplifier
(installed in the TM500
series power supply)
75 Q BNC cable 75 Q2 BNC cable
O
o O O
O
O
o Ono
O
+INPUT OUTPUT
N Slele J
T T

Figure 5-8: Equipment connection for adjusting the frequency response

4. Set the oscilloscope settings as indicated below:

Vertical scale. ... ..... CH 1: 2 mV/div, CH 2: 1.00 V/div
Bandwidth. .......... 20 MHz (CH 1)

Horizontal scale. . . . .. 2 ms/div

Trigger position. . . .. .. 10%

Trigger source. . . .. ... CH2

Trigger type. .. ....... Edge

Acquire menu. . ... ... Peak Detect

5. Set the test signal generator (ATG7 module) settings as indicated below:

Output selection. . . . .. BLACK 1
Signal format .. ... ... NTSC
Testsignal. .......... Field Reference

6. Press thdODULE , FORMAT, andFRONT PANEL ENABLE buttons
simultaneously, and then release M®@DULE andFORMAT buttons to
re-start the instrument in Factory mode.
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10.

11.

12.

Select the 525 GBR signal format as follows:
a. PressthélODULE button to display thAVG7 main menu.

b. Press th& ORMAT button to seledd25 GBR and then press the
ENTER button.

c. Pressth&€OLOR BAR button.
Select the DAC Test calibration signal as follows:
a. Press the upK) or down §) arrow button to sele@ALIBRATION .

b. Press the left4) or right @) arrow button to sele@AC Test, and then
press th&aNTER button.

c. Pressth&NTER button again to confirm the signal output.
Select the Sync ON All Channeisode as follows:

a. Press the upK) or down §) arrow button to sele®&tIDEO, and then
press theENTER button to access the VIDEO submenu.

b. Press the upK) or down §) arrow button to sele€BR SYNC.

c. Press the left4) or right @) arrow button to sele@ync ON All
Channels and then press tieNTER button.

Locate variable capacitors C835A, C735A, and C635A, and variable
resistors R835A, R735A, and R635A on the AVGY circuit board. See
Figure 5-7.

Turn the LEVEL knob on the peak detector amplifier so that the green LED
lights.

Adjust C835A so that the signal amplitudes of 500 kHz and 5 MHz are at the
same level. See Figure 5-9.
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Figure 5-9: Adjusting the signal amplitudes

13. Adjust R835A so that the signal amplitudes from 500 kHz to 5 MHz are at
the same level. See Figure 5-9.

14. Readjust C835A and R835A so that the differences of the signal amplitudes
from 500 kHz to 5 MHz are within 2 mV.

15. Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AVG7 Generator module.

16. Adjust C735A so that the signal amplitudes of 500 kHz and 5 MHz are at the
same level.

17. Adjust R735A so that the signal amplitudes from 500 kHz to 5 MHz are at
the same level.

18. Readjust C735A and R735A so that the differences of the signal amplitudes
from 500 kHz to 5 MHz are within 2 mV.

19. Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AVG7 Generator module.

20. Adjust C635A so that the signal amplitudes of 500 kHz and 5 MHz are at the
same level.

21. Adjust R635A so that the signal amplitudes from 500 kHz to 5 MHz are at
the same level.
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22. Readjust C635A and R635A so that the differences of the signal amplitudes
from 500 kHz to 5 MHz are within 2 mV.

Interchannel Delay Adjustment

Preparation

To perform the interchannel adjustment, you must first remove the top cover of
the TG700 mainframe. For removal and installation procedures for the top cover,
refer to theTG700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable capacitors on the AVG7
circuit board. See Figure 5-10.

C737A C837A

] \
o A ] |y BgdR s
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o O |03 . Fl? —emHE
C637A

Figure 5-10: Location of the variable capacitors for the interchannel delay adjustment

5-16

Procedure

WARNING. To avoid serious injury, do not touch exposed connectors or compo-
nents when operating the TG700 mainframe with the top cover removed.
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 782 BNC cable and the 78 signal adapter to connect the upper
CH 1 connector on the AVG7 Generator module to the CH 1 input connector
on the oscilloscope as shown in Figure 5-11.

2. Use the 782 BNC cable and the 7& signal adapter to connect the upper
CH 2 connector on the AVG7 Generator module to the CH 2 input connector
on the oscilloscope as shown in Figure 5-11.
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3. Use the 782 BNC cable and the 7& feed-through termination to connect
the BLACK 1 connector on the test signal generator to the CH 3 input
connector on the oscilloscope as shown in Figure 5-11.

Oscilloscope (TDS784D)

Test signal 0 ; Z) - Z) DOD @
_ generator (ATG7)  AVG7 module || 0o oo o D00
TG700 mainframe 0 o - 558
rear panel ) O O <888
@ 9 @ &) % A(‘\ % .(‘\ al® ol OO OoOoOoooo - — -
"Bt o dloddr : : &
75 Q signal adapter ) 75 Q feed-through
75 Q BNC cable: 72 inches termination
75 Q BNC cable: 72 inches
\. y,
75 Q BNC cable: 72 inches
Figure 5-11: Equipment connection for adjusting the interchannel delay
4. Set the oscilloscope settings as indicated below:
Vertical scale. . ....... CH 1 and CH 2: 5 mV/div, CH 3: 1.00 V/div
Bandwidth........... 250 MHz (CH 1 and CH 2)
Vertical offset . .. ... .. OmV (CH1and CH 2)
Horizontal scale. . . . .. 2Qs/div
Horizontal delay time. . 50 ns/div
Delayed runs time . ... 6.76@s (Delayed Only)
Trigger position. . . .. .. 50%
Trigger source. . . .. ... CH3
Trigger type. .. ....... Edge
Acquire menu. ... .... Average 8
Repetitive Signal: OFF
CH 3 WAVEFORM. ... OFF

5. Set the test signal generator (ATG7 module) settings as indicated below:

Output selection. . . . .. BLACK 1
Signal format .. ...... NTSC
Testsignal. . ......... Field Reference

6. Use the CH 2 vertical position knob on the oscilloscope to align the CH 2
trace to the CH 1 trace with no signal input.
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10.

11.

12.

13.

14.

Press th¢/ODULE , FORMAT, andFRONT PANEL ENABLE buttons
simultaneously, and then release W@DULE andFORMAT buttons to
re-start the instrument in Factory mode. Continue holding dowRRI@GNT
PANEL ENABLE button until the “TG700 start up with Factory Mode.”
message appears.

Select the DAC Test calibration signal as follows:

a.
b.

C.

d.

Press thtODULE button to display th&VG7 main menu.
Press the upK) or down §) arrow button to sele@ALIBRATION .

Press the left4) or right @) arrow button to sele@AC Test, and then
press th&ENTER button.

Press th&NTER button again to confirm the signal output.

Select the Sync ON All Channetsode as follows:

a.

Press the upK) or down §) arrow button to selesIDEO, and then
press the&aNTER button to access the VIDEO submenu.

Press the upK) or down §) arrow button to sele@BR SYNC.

Press the left<4) or right @) arrow button to sele@ync ON All
Channels and then press tieNTER button.

Adjust R756A so that the CH 2 blanking level is aligned to the CH 1
blanking level.

Move the BNC cable from the CH 2 connector to the CH 3 connector on the
AVG7 Generator module.

Adjust R656A so that the CH 3 blanking level is aligned to the CH 1
blanking level.

Change the oscilloscope settings as follows:
Vertical offset . .. ... .. -150 mV (CH 1 and CH 2)
Horizontal delay time. . 2 ns/div

Delayed runs time . ... 6.224s (Delayed Only)

Check the time delay between the CH 1 and CH 3 signals and then perform
the following steps:

a.

If the CH 1 signal is delayed from the CH 3 signal, move the BNC cable
from the CH 3 connector to the CH 2 connector on the AVG7 Generator
module.

If the CH 3 signal is delayed from the CH 1 signal, move the BNC cable
from the CH 1 connector to the CH 2 connector on the AVG7 Generator
module.
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15. Using the most delayed signal as a reference, adjust the following variable
capacitors so that the other signals are delayed within 0.5 ns from the most
delayed signal:

CH 1 output: C837A
CH 2 output: C737A
CH 3 output: C637A

Frequency Response Confirmation

After you have performed the group delay adjustment, be sure to check that the
frequency response meets the specifications.

Procedure

1. Use the equipment connection and controls from the frequency response
adjustment on page 5-12

2. Check that the differences of each signal amplitude from 500 kHz to 5 MHz
are less than or equal to 2 mV. If necessary, readjust the following variable
resistors and capacitors:

CH 1 output: C835A and R835A
CH 2 output: C735A and R735A
CH 3 output: C635A and R637A

Interchannel Delay Confirmation

After you have performed the group delay adjustment, be sure to check that the
interchannel delay meets the specifications.

Procedure

1. Use the equipment connection and controls from the interchannel adjustment
on page 5-16.

2. Check that the time delay among the channel outputs is less than or equal to
1 ns. If necessary, readjust the following variable capacitors:

CH 1 output: C837A
CH 2 output: C737A
CH 3 output: C637A
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Y A
Maintenance

This section contains instructions and procedures for maintaining the AVG7
Generator module. For information on servicing the mainframe, refer to the
TG700 TV Signal Generator Platform Service Manual

The following information can be found in this section:

®m  Preparation page 6-1

®m  Inspection and Cleaning (preventive maintenance) page 6-3
m  Repackaging Instructions page 6-3

®  Removal and Replacement page 6-5
®  Troubleshooting page 6—7

If the instrument does not function properly, troubleshooting and corrective
measures should be taken immediately to prevent additional problems.

NOTE. Contact your local Tektronix representative for information on where to
return your instrument if it requires repair during the warranty period.

Preparation

Please read and follow these preparation instructions before attempting to
perform any maintenance or service to the instrument.

Servicing Prerequisites ~ Make sure of the following before beginning any instrument service:

®  The maintenance or service of this instrument must be performed by
qualified service personnel only.

m  Read theService Safety Summadocated at the beginning of this manual
before attempting to perform any maintenance or service to the instrument.

m  Read theéperating Informatiorsection of this manual before attempting to
perform any maintenance or service to the instrument.
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Electrostatic Damage
Prevention

VAN

This instrument contains electrical components that are susceptible to damage
from electrostatic discharge. Static voltages of 1 kV to 30 kV are common in
unprotected environments.

CAUTION. To avoid semiconductor component damage, do not handle static
sensitive parts without taking proper ESD precautions.

6-2

Observe the following precautions to avoid static damage:
®  Minimize handling of static-sensitive components.

B Transport and store static-sensitive components or assemblies in their
original containers, on a metal rail, or on conductive foam. Label any
package that contains static-sensitive assemblies or components.

m  Discharge the static voltage from your body by wearing a wrist strap while
handling these components. Servicing static-sensitive assemblies or
components should only be performed at a static-free workstation by
qualified personnel.

®  Nothing capable of generating or holding a static charge should be allowed
on the workstation surface.

m  Keep the component leads shorted together whenever possible.
m  Pick up components by the body, never by the leads.
® Do not slide the components over any surface.

®  Avoid handling components in areas that have a floor or work surface
covering capable of generating a static charge.

m  Use a soldering iron that is connected to earth ground.

m  Use only special antistatic, suction-type or wick-type desoldering tools.

NOTE. A 2% RMA flux content solder is recommended for making repairs in this
instrument. Cleaning of rosin residue is not recommended. Most cleaning
solvents tend to reactivate the rosin and spread it under components where it
may cause corrosion under humid conditions. The rosin residue, if left alone,
does not exhibit these corrosive properties.
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Inspection and Cleaning

Preventive maintenance consists of cleaning, visual inspection, checking
performance, and, if needed, readjustment. The preventive maintenance schedule
established for the instrument should be based on the environment in which it is
operated and the amount of use. Under average conditions, scheduled preventive
maintenance should be performed every 2000 hours of operation.

General Care Protect the module from adverse weather conditions. The module is not
waterproof.

CAUTION. To avoid damage to this module, do not expose it to sprays, liquids, or
solvents. Do not use chemical cleaning agents; they may damage the module.
Avoid chemicals that contain benzene, toluene, xylene, acetone, or similar
solvents.

CAUTION. Use caution when removing the circuit board from its mounting shield.
Flexing the circuit board can result in permanent damage. The mounting shield
provides necessary structural support for the circuit board.

Inspecting and Cleaning  Clean the mainframe and modules often enough to prevent dust or dirt from
Procedures  accumulating. Refer timspecting and Cleaning ProcedurnestheTG700 TV
Signal Generator Platform Service Manual

Performance Verification = Check module performance after each 2000 hours of operation or every
12 months. This will help to ensure maximum performance and assist in locating
defects that may not be apparent during regular operation. Performance
verification procedures are included in this manual.

Repackaging Instructions

Use the following instructions to prepare your instrument for shipment to a
Tektronix, Inc., Service Center:

1. Attach a tag to the instrument showing: the owner, complete address and
phone number of someone at your firm who can be contacted, the instrument
serial number, and a description of the required service.

2. Package the instrument in the original packaging materials. If the original
packaging materials are not available, follow these directions:
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a. Obtain a corrugated cardboard carton with inside dimensions six or more
inches greater than the dimensions of the instrument. Use a shipping
carton that has a test strength of at least 250 pounds (113.5 kg).

b. Surround the module with a protective (anti-static) bag.

c. Pack dunnage or urethane foam between the instrument and the carton. If
using Styrofoam kernels, overfill the box and compress the kernels by
closing the lid. There should be three inches of tightly packed cushion-
ing on all sides of the instrument.

3. Seal the carton with shipping tape, industrial stapler, or both.
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Removal and Replacement

This section contains the instructions on how you can remove and replace the
customer replaceable parts of the AVG7 Generator module.

Tools Required

The following tools are required to perform the removal and replacement
procedures:

Table 6-1: Required tools

Name Description Tektronix part number

Screwdriver handle Accepts Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads

#2 Phillips tip Phillips-driver bit for #2 size screw heads

Nut driver, 14 mm Special nut driver for removing the BNC 030-A041-00
connectors of the AVG7 module

Replacing the Rear Panel Connectors and Chassis

It is usually not necessary to replace the rear panel connectors and chassis.
However, if a connector or chassis becomes damaged, you can replace them.

Replacing the Rear Panel  Perform the following procedure to replace the rear panel connector:

Connectors . o :
1. Use theModule Installationsection in th& G700 TV Signal Generator

Platform Service Manudb remove the AVG7 Generator module from the
mainframe.

2. Disconnect the cables at J830A (upper CH 1), J830B (lower CH 1), J730A
(upper CH 2), J730B (lower CH 2), J630A (upper CH 3), and J630B (lower
CH 3) on the AVG7 circuit board.

3. Use the 14 mm nut driver to remove the nut securing the damaged connector
to the chassis. Pull the connector away.

4. Perform steps 2 and 3 in reverse order to replace the connector.
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Replacing the chassis  Perform the following procedure to replace the chassis:

1. Use the 14 mm nut driver to remove the nuts from each of the rear panel
connectors.

2. Use a screwdriver with a #2 Phillips tip to remove the five screws securing
the AVGY circuit board to the chassis.

3. Lift the circuit board up and away from the chassis, and then place it on a
static free surface.

4. Set the replacement chassis on a firm, flat, static-free work surface.
5. Carefully place the circuit board in place on the chassis.

6. Use a screwdriver with a #2 Phillips tip to install the five screws securing the
circuit board to the chassis.

7. Apply the rear panel to the chassis, and then install all the rear panel
connectors to the chassis.
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Troubleshooting

This section contains instructions and procedures for troubleshooting the AVG7
Generator module. These procedures will help you decide whether it is necessary
to replace your module.

If the TG700 mainframe does not boot up or if the display is not working, refer
to Troubleshootingn theTG700 TV Signal Generator Platform Service Manual

Equipment Required

The equipment listed in Table 6-2 is required for troubleshooting.

Table 6-2: Equipment required for troubleshooting

Equipment description Minimum requirements/example

Screwdriver handle Accept Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads
TG700 mainframe A TG700 mainframe that is functioning correctly.

Backing up the instrument settings

Before you begin the troubleshooting procedures, create a preset to save your
instrument settings as follows:

1. Press théMODULE button until the mainframe main menu (TG700:
PRESET) appears.

2. Press th&NTER button to access the PRESET submenu.
3. Press the upK) or down §) arrow button to seleGAVE.

4. Press the left4) or right @) arrow button to select a preset number to save
instrument settings.

5. Press th&NTER button to save the current instrument settings to the new
preset.

After the problem is solved, recall the preset you created.
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Troubleshooting Trees

‘ Start '

Power on the TG700 as follows:

1. Connect the power cable to the instrument.

2. Wait until the mainframe and the module completely
initialize. Check that no error messages appear on
the display.

3. Press the front-panel MODULE button.

No

Is the AVG7 main

menu displayed? Replace the module.

Perform the Function Check
procedures in the User manual.

Figure 6-1: Troubleshooting procedure (1)
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No Power off and remove the module, then
install it into a TG700 mainframe that is
functioning correctly.

Is the module
operating correctly?

Yes
The problem is probably in the
Is tthe moduletl ) TG700 mainframe. Refer to Trouble
operating correctly: shooting in the TG700 TV Signal
Generator Platform Service Manual.
AVG7 Module OK Replace the module.

Figure 6-2: Troubleshooting procedure (2)
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Option

This section describes the option that is available for the AVG7 Generator
module.

The following option is available:

m  Option D1 (Test data report)

Option D1 Description

A calibration data test result report comes with the AVG7 Generator module
when you specify this option.
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Replaceable Electrical Parts

The module-level replaceable electrical parts are included iRepkaceable
Parts List Since component-level repair is not supported, individual electrical
components are not listed.
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Diagram

Figure 9-1 shows the AVG7 Generator module and how it interconnects with the
TG700 TV Signal Generator Platform.

Diagrams showing mainframe component interconnections, such as power
supply and oscillator, can be found in @700 TV Signal Generator Platform
Service Manual

A block diagram of the AVG7 Generator module is located inTtreory of
Operationsection, beginning on page 3-1.

AVG7 Generator module
TG700 mainframe

|
e ©-@) (O J830A A10
CH 1 (upper) i \Q % Main board Maiﬂ)gard
Eo - ©-e) (O J830B
CH 1 (lower) \Q % St

e o , @) (O, J730A
CH 2 (upper)
Rear-panel <
connectors o o-e) (O, J730B
CH 2 (lower)

o0 T O
CH 3 (uppe) f \igo) % J630A
A, “\j @) (O J630B
CH 3 (lower)

Figure 9-1: AVG7 Generator module connections

P301 J600
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Mechanical Parts List

This section contains a list of the replaceable modules for the AVG7 Generator
module. Use this list to identify and order replacement parts.

Parts Ordering Information

Module Servicing

Replacement parts are available through your local Tektronix field office or
representative.

Changes to Tektronix products are sometimes made to accommodate improved
components as they become available and to give you the benefit of the latest
improvements. Therefore, when ordering parts, it is important to include the
following information in your order:

m  Part number

®m Instrument type or model number

m  Instrument serial number

® [nstrument modification number, if applicable

If you order a part that has been replaced with a different or improved part, your
local Tektronix field office or representative will contact you concerning any
change in part number.

Modules can be serviced by selecting one of the following three options. Contact
your local Tektronix service center or representative for repair assistance.

Module Exchange. In some cases you may exchange your module for a reman-
ufactured module. These modules cost significantly less than new modules and
meet the same factory specifications. For more information about the module
exchange program, call 1-800-833-9200. Outside North America, contact a
Tektronix sales office or distributor; see the Tektronix web site for a list of
offices: www.tektronix.com

Module Repair and Return. You may ship your module to us for repair, after which
we will return it to you.

New Modules. You may purchase replacement modules in the same way as other
replacement parts.
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Using the Replaceable Parts List

Parts list column descriptions

This section contains a list of the mechanical and/or electrical components that
are replaceable for the AVG7 Generator module. Use this list to identify and
order replacement parts. The following table describes each column in the
replaceable parts list.

Column | Column name Description

1 Figure & index number Items in this section are referenced by figure and index numbers to the exploded view
illustration that follows.

2 Tektronix part number Use this part number when ordering replacement parts from Tektronix.

3and 4 | Serial number Column three indicates the serial number at which the part was first effective. Column four
indicates the serial number at which the part was discontinued. No entries indicates the part is
good for all serial numbers.

Qty This indicates the quantity of parts used.

6 Name & description An item name is separated from the description by a colon (:). Because of space limitations, an
item name may sometimes appear as incomplete. Use the U.S. Federal Catalog handbook
H6-1 for further item name identification.

7 Mfr. code This indicates the code of the actual manufacturer of the part.

8 Mfr. part number This indicates the actual manufacturer’s or vendor’s part number.

Abbreviations

Mfr. Code to Manufacturer

Cross Index

Manufacturers cross index

Abbreviations conform to American National Standard ANSI Y1.1-1972.

The table titledManufacturers Cross Indeshows codes, names, and addresses
of manufacturers or vendors of components listed in the replaceable parts list.

Mfr.

code  Manufacturer Address City, state, zip code

$3109  FELLER 72 VERONICA AVE SUMMERSET NJ 08873
UNIT 4

TK0191  TEKTRONIX JAPAN PO BOX 5209 TOKYO JAPAN 100-31
TOKYO INTERNATIONAL

TK2432  UNION ELECTRIC 15/F #1, FU-SHING N. ROAD TAIPEI, TAWAN ROC

2W733  BELDEN CORPORATION 2200 US HIGHWAY 27 SOUTH RICHMOND IN 47375-0010
PO BOX 1980

80009  TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON, OR 97077-0001
PO BOX 500
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-1 116-A017-00 1 EXCHANGE MODULE:AVG7 80009
10-1-1 441-A269-00 1 CHASSIS,MODULE AGL7:ASSY 80009
-2 333-A453-00 1 PANEL,REAR:AVG7,AL 80009
-3 214-4946-00 2 SPRING,CONICAL:VXI MOUNTING SCREW,0.26 MM 80009
SUS304,5.4 MML
-4 213-1129-00 2 SCREW,MACHINE:M2.5X11MM L,PAN HD,STL,N1 PL,CROSS 80009
REC & SLOTTED [322401-05]
-5 348-A128-00 25  SHLD GASKET,ELEK:FINGER TYPE,5.1MM LX6.4MM 80009
CM  W,BE-CU [97-645-02]
-6 174-B851-00 6 CABLE ASSY,RF:750HM COAX(RG179),5.5CM LBNC TO 80009
MCX
-7 211-A245-00 5 SCREW,MACHINE:M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU&LOCK WASHER
-8 334-1378-03 1 MARKER,IDENT:MKD SERIAL NO. FOR TEKTRONIX JAPAN 80009
STANDARD ACCESSORIES
070-A824-XX 1 MANUAL,TECH:MODULE INSTALLATION INSTRUCTIONS TK0191
062-A249-XX 1 SOFTWARE PACKAGE:S/W(CD-R) TKO0191
OPTIONAL ACCESSORIES
070-A800-XX 1 MANUAL,TECH:SERVICE,TG700 TK0191
003-A041-00 1 NUTDRIVER,BOX:14MM HEX,BNC RETAINING TK0191
NUT,MODIFIED 19MM
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Figure 10-1: AVG7 Generator module exploded view
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Preface

This is the service manual for the AWVG7 Analog Wideband Video Generator
module. This manual contains information needed to service an AWVG7
Generator module to the module level.

Manual Structure

This manual is divided into sections, suctsagcification@andTheory of
Operation Further, some sections are divided into subsections, surrodsct
DescriptionandRemoval and Installation Procedures

Sections containing procedures also contain introductions to those procedures.
Be sure to read these introductions because they provide information needed to
do the service correctly and efficiently. The following are brief descriptions of
each manual section.

Specificationgontains a description of the AWVG7 Generator module and
the characteristics that apply to it.

Operating Informatiorprovides basic operating information.
Theory of Operatiolis an overview of the module’s design.
Performance Verificatiolwontains procedures to perform the operation.tests

Adjustment Procedurentains procedures for adjusting an AWVG7
Generator module to meet warranted characteristics.

Maintenancecontains installation, removal and replacement, and trouble-
shooting instructions.

Optioncontains a description of the available option for the AWVG7
Generator module.

Replaceable Electrical Parfer the module level are included in the
Mechanical Parts List.

Diagramcontains an interconnect diagram showing the connections between
the AWVG7 Generator module and the mainframe.

Mechanical Parts Lislists the part numbers for replacement parts that you
can order. Exploded view illustrations help you to identify the parts.
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Related Manuals

Contacting Tektronix

vi

The following documents are related to the AWVG7 Generator module:

m TheTG700 TV Signal Generator Platform User Man(legktronix part
number 070-A799-XX) describes how to use the TG700 mainframe and all
modules. It also contains information about remote commands and program-
ming structure for the TG700 mainframe and all modules.

B TheTG700 TV Signal Generator Platform Module Installation Instructions
(Tektronix part number 070-A824-XX) describes how to install and remove
the modules, and how to upgrade the firmware of the mainframe.

Phone

Address

Web site

Sales support

Service support

Technical support

1-800-833-9200

Tektronix, Inc.

Department or name (if known)
14200 SW Karl Braun Drive
P.O. Box 500

Beaverton, OR 97077

USA

www.tektronix.com

1-800-833-9200, select optiofi 1

1-800-833-9200, select optiofi 2

Email: techsupport@tektronix.com

1-800-833-9200, select optiofi 3
6:00 a.m. — 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Specifications

This section contains a general product description of the AWVG7 Generator
module followed by the operating specifications of the module.

Product Description

The AWVG7 Analog Wideband Video Generator module is designed to be
installed in the TG700 TV Signal Generator Platform. The TG700 platform must
be running version 3.0 or later firmware.

The module is a 30 MHz bandwidth video signal generator which provides
wideband analog component video signals for HDTV system. The module
contains the following features:

m  Supports the following system formats:

1080/60i, 1080/59.94i, 1080/50i, 1080/24sF, 1080/23.98sF, 1080/30p,
1080/29.97p, 1080/25p, 1080/24p, 1080/23.98p, 720/60p, 720/59.94p,
720/50p, 720/24p, and 720/23.98p

®  Six analog component video outputs

®  Qutputs a frame picture created by the Frame Picture Generator application
(TG700 Option FP required)

m  Overlay of circle, text, or logo on the video signal

m  Generates a moving picture by scrolling the active picture area of the output
test signal

®  Full remote control using Ethernet interface
The signals of the following system formats are pre-installed in the mainframe:

1080/60i, 1080/59.94i, 1080/50i, 1080/24sF, 1080/23.98sF, 720/60p, and
720/59.94p

The signals other than the above are included in the supplied CD-ROM, and you
can output the signals by downloading them to the mainframe. Refer to the
TG700 TV Signal Generator Platform User Mantal detailed information on

how to download a signal file.
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Electrical Characteristics

Tables 1-1 through 1-3 list the electrical and environmental characteristics of the
AWVG7 Generator module.

Table 1-1: Output channels

Characteristic Performance requirements Reference information
Channel 1 (CH 1)
Number of outputs 2
Output signals YorG
Channel 2 (CH 2)
Number of outputs 2
Output signals Pb or B
Channel 3 (CH 3)
Number of outputs 2
Output signals ProrR

Table 1-2: Common output characteristics

Characteristic Performance requirements Reference information
Amplitude error
Absolute amplitude <1% Measured at 700 mV.
Channel gain matching <0.5% Measured at 700 mV, relative to CH 1.
Delay error
Channel to channel delay, typical <1 ns; relative to CH 1
Group delay, typical <3 nsto 20 MHz
<5nsto 30 MHz
Frequency response +1% to 20 MHz Measured with a 1 m coaxial cable and peak
+ 2% 10 28 MHz detector.
+3% to 30 MHz
Line tilt =0.5% Measured with 100% Flat Field test signal.
Field tilt =<0.5% Measured with 100% Flat Field test signal.
Pulse/bar ratio 1:1 within 0.5% with 2T5 pulse and bar
signal.
DC offset =10mV
Return loss =35 dB to 30 MHz
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Environmental Characteristics

Table 1-3: Environmental characteristics

Characteristic Description
Temperature
Operating 0°C to+50 °C
Non-operating -20 °C to +60 °C
Relative humidity
Operating 20% to 80% (No condensation) ; Maximum wet-bulb temperature 29.4 °C
Non-operating 5% t0 90% (No condensation) ; Maximum wet-bulb temperature 40.0 °C
Altitude
Operating To 4.5 km (15,000 feet)

Maximum operating temperature decreases 1 °C each 300 m above 1.5 km.

Non-operating

To 15 km (50,000 feet)

Vibration

Operating

2.65 m/s? (0.27 Gyms), 5 Hz to 500 Hz, 10 min, three axes

Non-operating

22.36 m/s? (2.28 Gymg), 5 Hz to 500 Hz, 10 min, three axes

Shock

Non-operating

588 m/s2 (60 G), half-sine, 11 ms duration
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Operating Instructions

Operating Procedure

Before servicing the AWVG7 Generator module, read the following operating
instructions. These instructions are at a level appropriate for servicing the
AWVG7 Generator module. The user manual contains complete operator
instructions.

This section provides the following information:
m  Operating Procedure

m  Selecting an Output Signal

® AWVG7 Module Main Menu

After the module is installed in the mainframe, and the mainframe is installed in
the rack or other location where it will be used, access each function of the
module with the following procedure:

1. Connect the power connector on the rear panel to the AC electric power
source using the power cord.

Electric power is supplied to the mainframe.

2. Wait until the power up initialization process is complete, and check that no
error messages appear on the display.

3. Following the initialization process the mainframe main menu appears, as
shown below.

TG700: PRESET

4. Press the front-panBIODULE button until the AWVG7 module main
menu appears, as shown below.

AWVG7 [x] : STATUS : 1080 59i YPbPr
100% Color Bars

5. Select the signal format and the signal you want to output. Refel¢ating
an Output Signabn page 2-2 for more information.

AWVG7 Analog Wideband Video Generator Service Manual 2-1
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6. Press the front-panel arrow buttons to select the desired main menu item or
submenu item.

Refer toAWVG7 Module Main Menbeginning on page 2—4 for detailed
information about the main menu items and the submenu items.

Selecting an Output Signal

When you output a signal from the AWVG7 Generator module, you need to
select a signal format and output signal. This subsection provides instructions on
how to output a signal.

Selecting a Format  If you press the front-panel FORMAT button when the AWVG7 Generator
module is selected (active), you can select the format for the output signals.

Perform the following steps to select the format:

1. Confirm that any menu item of the AWVG7 module main menu is displayed.
If the menu is not displayed, press the front-pA@DULE button until
the AWVG7 module main menu appears, as shown below.

AWVGT [x] : STATUS : 1080 59i YPbPr
100% Color Bars

2. Press th&ORMAT button. The menu display changes as follows:

AWVG? [x] : SELECT FORMAT
1080 59i (Current)

3. Press the left4) or right @) arrow button to select one of the signal
formats, and then press tR&ITER button to confirm the selection.

NOTE. When you change the signal format, synchronization shock occurs.

When you change the format while a signal is being output, the instrument
starts loading all of the signal set for the format and displays the message
“Now Loading...”. When you see the message, “Done (Press CANCEL)",
press the€€CANCEL button.
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Selecting a Signal

All signal sets available in the module are already assigned to the corresponding
test signal buttons (see Figure 2—1). When you press any of the buttons, one of
the signals in the signal set is output.

For example, when you press the COLOR BAR test signal button, you can
output the 100% Color Bars signal in the Color Bars signal set.

Press the left<4) or right @) arrow button, or press the test signal button
repeatedly to select different signals assigned to the test signal button.

Test signal buttons

ULTIBURST SWEEP FRONT PANEL ENABLE
I I O el
INT.REF

OTHER [l

D EXT.REF
—_

Figure 2-1: Front-panel test signal buttons

Table 2-1 lists the signal set assigned to each test signal button and the signals
that can be selected in the signal set. The signals in the signal set can be added or
changed with improvement of the module.

Table 2-1: Signal set assigned to the test signal buttons

Button name Signal set Signals in the signal set
COLORBAR Color Bars 100% Color Bars, 75% Color Bars
LINEARITY Linearity 10 Step, 5 Step, Ramp,
Shallow Ramp, Valid Ramp *
FLAT FIELD Flat Fields 0% Flat Field, 100% Flat Field, 50% Flat Field
MULTI BURST Multi Burst Multiburst 1-10 MHz, Multiburst 10-20 MHz,
Multiburst 20-30 MHz
SWEEP Sweep Sweep 1-15 MHz, Sweep 1-30 MHz
MONITOR Monitor 75% Blue Field, Convergence,
75% Green Field, 75% Red Field
PULSE BAR Pulse & Bar 2730 Pulse & Bar
TIMING Timing Bowtie 1 ns Marker
s ||
OTHER | |

*  YPbPr format only

AWVG7 Analog Wideband Video Generator Service Manual
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With the AWVG7, you can download a frame picture file created by Frame
Picture Generator to the TG700 Option FP and output the picture. Refer to
TG700 TV Signal Generator Platform User Mantal detailed information on

how to create, download, and output a frame picture.

AWVG7 Module Main Menu

2-4

You can set the logo, circle, text overlay, and timing offset of the signal outputs

by using the AWVG7 module main menu.

Use the up4) or down §) arrow button to scroll through the main menu.

Figure 2—2 shows the AWVG7 module main menu.

Selection by the MODULE button

—\A

AWVG7 [x] : STATUS : 1080 591 YPbPr
100% Color Bars

] Vi

Figure 2-2: AWVG7 module main menu
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ENTER
AWVG? [x] : MOVING PICTURE To MOVING PICTURE submenu
(page 2-5)
CANCEL
ENTER
AWVG? [x] : OVERLAY To OVERLAY submenu
(page 2-6)
CANCEL
ENTER
AWVG7 [x] : TIMING To TIMING submenu
(page 2-10)
CANCEL
ENTER
AWVG? [x] : VIDEO To VIDEO submenu
(page 2-11)
CANCEL
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MOVING PICTURE  This menu allows you to scroll the active picture area of the output signal
Submenu up/down or left/right (or randomly). Use the yg)(or down ) arrow button to
scroll the menu. Figure 2—3 shows the MOVING PICTURE submenu.

Select MOVING PICTURE
in the main menu

1A
AWVG7 [x] : MOVING PICTURE
H Step : 0 Sample (s) Q D

Set the number of samples to be scrolled

A i

AWVG? [x] : MOVING PICTURE
\ Steg( ] 0 Line (s) Q D Set the number of lines to be scrolled

A i

AWVG? [x] : MOVING PICTURE
Period : 1 Frame (s) Q D

A i

AWVG7 [x] : MOVING PICTURE Disable
Random : Disable < D Enable

1 V.

Set the period, in frames, to be scrolled

Figure 2-3: MOVING PICTURE submenu
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OVERLAY Submenu  This menu allows you to select an item (logo, ID Text, or circle) to overlay on
the output test signal, and to set the blinking mode for the overlay. Use the up
(A) or down ) arrow button to scroll through the menu. Figure 2—4 shows the
OVERLAY submenu.

Select OVERLAY
in the main menu

ENTER
. . Logo To LOGO submenu (page 2-7)
AWVGT [x] : OVERLAY : OBJECT . pag
Logo . <][>> IDText To ID TEXT submenu (page 2-8)
Circle CANGEL | To CIRCLE submenu (page 2-9)
AWVG? [¥] : OVERLAY : BLINK OFF
OFF 4> Fst

Figure 2-4: OVERLAY submenu
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LOGO Submenu  This menu allows you to select a logo to overlay on the output test signal, and to
set the display position of the logo. Use the Ap ¢r down ) arrow button to
scroll through the menu. Figure 2-5 shows the LOGO submenu.

Select Logo in the
OVERLAY submenu

— A

AWVG7 [x] : OVERLAY : LOGO
X Position : 0.0 % APH

<] [>> Setthe horizontal posiion

Q D Set the vertical position

Q D Select OFF or a logo

AWVG? [x] : OVERLAY : LOGO
Y Position : 0.0 % APH
AWVG? [x] : OVERLAY : LOGO
Logo : OFF
AWVG? [x] : OVERLAY : LOGO : SAVE

Press ENTER to save parameters

ENTER
—— > Save the display position for the logo

]

V

Figure 2-5: LOGO submenu

AWVG7 Analog Wideband Video Generator Service Manual
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ID TEXT Submenu  This menu allows you to edit text that is overlaid on the output test signal, and to
set the display position of the text. Use the Ap ¢r down §) arrow button to
scroll through the menu. Figure 2—6 shows the ID TEXT submenu.

Select ID TEXT inthe
OVERLAY submenu

—

AWVG? [x] : OVERLAY : TEXT Q D Disable

Status : Enable Enable
)
A V
AW\;%E;{;QS V(I)E (? <I;/°A X};-HI-EXT Q D Set the horizontal position
A V
AW\\I((EQ[S)%(:”? V(I)E (F; tl;/,,A XE-HI-EXT Q D Set the vertical position
AWVGT [x] :ﬁERLAY (TEXT: ZT ENTER Q AD Edittext
- v
AWVGT [x] :ﬁERLAY :TEXT: X/E ENTER

—— > Save the text to the signal file

1 V4

Figure 2-6: ID TEXT submenu
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CIRCLE Submenu  This menu allows you to create a circle overlaid on the output test signal and set
its position on the display. Use the yg)(or down ) arrow button to scroll
through the menu. Figure 2—7 shows the CIRCLE submenu.

Select GIRCLE in the

OVERLAY submenu
— A
A e OROLE 0>
A Vi
A oo G0 <>
A Vi
QA v <>
A Vi
A o <>
1 \V,

Figure 2-7: CIRCLE submenu

AWVG7 Analog Wideband Video Generator Service Manual

Disable
Enable

Set the horizontal position

Set the vertical position

Set the diameter of the circle
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TIMING Submenu  This menu allows you to adjust the timing offset of the output signals relative to
the internal reference signal (frame reset signal). Use thg ppr(down )
arrow button to change the menu items. Figure 2—8 shows the TIMING
submenu.

Select TIMING
in the main menu

—

AWVG? [x] : TIMING : 1080 59i T
Vertcal -0 Line (s) Q D Set the vertical timing in 1 line steps

A V

AWVG7 [x] : TIMING : 1080 59i . L
Horizontal Coarse : 0.000 pisec Q D Set the horizontal timing in 1 clock steps

A V

AWVG7 [x] : TIMING : 1080 59i . .
Horizontal Fine : 0.00 nsec Q D Set the horizontal timing in 0.1 ns steps

1 Vi

Figure 2-8: TIMING submenu
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VIDEO Submenu  This menu allows you to enable or disable the signal output from CH 1, CH 2,
and CH 3 connectors and to set whether or not a sync signal is multiplexed with
the B and R signal when a GBR signal is being output. Use th& ugpr (down
(W) arrow button to scroll through the menu. Figure 2—9 shows the VIDEO

submenu.

Select VIDEQ in the main menu

— A

AW%I;;Z;[S]N \élrlgsr?:GBR SYNC <] D
AN Vi

AW¥?Z)B(]:VIDEO:CH1 <] D
AN \

AW;/S?(%\]I:VIDEO:CHZ <] D
AN \

AWX% [;\(l]:VIDEO:CH3 A
] Vi

Figure 2-9: VIDEO submenu
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Sync ON Green
Sync ON All Channels

ON
OFF

ON
OFF

ON
OFF
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Theory of Operation

Basic Operation Description

Bus Interface

Line Memory

Address Generator

Frame Memory

Overlay Controller

Overlay Memory

D/A Converter & Amp

This section describes the basic operation of the major circuit blocks in the
AWVG7 Generator module.

For information about the TG700 mainframe, refer tot®&00 TV Signal
Generator Platform Service Manual

This block provides the communication between the mainframe and the module
circuit.

Line memory holds the actual sample points which define a digital signal.

This block consists of a frame delay, an MPU interface, a sequencer, an SDRAM
controller, and a blanking data generator. It interfaces the Frame Memory and the
Line Memory and controls the output sequence of the video data in these
memoaries.

Frame memory contains a series of pointers that control the order the video lines
stored in the Line Memory are used to produce digital signals.

This block consists of an MPU interface and an overlay controller. It inserts data
from the Overlay Memory into the Line Memory data stream to create circular
patterns, ID text, and logo.

Overlay memory generates timings to multiplex the line memory data and the
overlay data used for a circle, ID text, and logo overlay.

This block consists of a D/A converter, two amplifiers, and a filter. It converts
the digital data from the Overlay Controller to analog signal and re-construct the
signal for output.
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Bus
Interface

Line Memory D/A Converter
for Y/G & Amp
Line Memory Address Overlay DIA 8?2”"9”9’
for Pb/B Generator Controller mp
Line Memory D/A Converter
for PriR & Amp
Frame Overlay
Memory Memory

Figure 3-1: Simplified block diagram of the AWVG7 Generator module
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Performance Verification

This section provides procedures that verify the performance and functionality of
the AWVG7 Generator module.

Preparation for Performance Verification

Power On Default Settings

Warm up

Equipment Required

Do the following before starting the performance verification procedures:

Before you perform the performance verification procedures, make sure that the
required instrument settings are saved in the Power On Default preset.

If the instrument settings are saved in the Power On Default preset, you can
recall the settings after completing the performance verification procedures by
removing and reapplying the power.

The AWVG7 Generator module and test equipment must have had a warm-up
period of at least 20 minutes.

Table 4-1 lists the equipment required for the procedures.

Table 4-1: Equipment required for performance verification

ltem No. Minimum requirement Recommended equipment

Oscilloscope 1 Bandwidth: 1 GHz or higher Tektronix TDS784D

Digital multimeter 1 51/2 digits FLUKE 8842A

Peak detector amplifier 1 Tektronix part number 015-0408-00 and
TM500 series power supply

Peak detector head 1 Tektronix part number 015-0413-00

Color picture monitor 1 SONY BVMD14H5J and BKM129X

Test signal generator 1 Tektronix ATG7

75 Q BNC cable 3 Length: 42 inches Tektronix part number 012-0074-00

75 Q feed-through termination | 1 Tektronix part number 011-0103-02

75 Q coaxial termination 3 Tektronix part number 011-0102-01

75 Q signal adapter

Bandwidth: 1 GHz Tektronix AMT75
Amplitude precision: -3 dB
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Table 4-1: Equipment required for performance verification (Cont.)

ltem No. Minimum requirement Recommended equipment
BNC T connector 1 Tektronix part number 103-0030-00
Tektronix part number 103-0090-00

—_

BNC female to dual banana
adapter

Calibration Data Report

Photocopy this form and use it to record the performance test results.

Table 4-2: AWVG? calibration data report

Serial Number: Cal Date: Temperature: Humidity:
Step Function Tested Minimum Cal Data Maximum
Tested Format: 1080 59.94i GBR
1. Absolute Amplitude
CH 1 Output 693.0 mV mV 707.0 mV
CH 2 Output 693.0 mV mV 707.0 mV
CH 3 Output 693.0 mV mV 707.0 mV
2. Channel Gain Matching (Relative to CH 1)
CH 2 Output -0.5% % 0.5%
CH 3 Output -0.5% % 0.5%
3. DC Offset
CH 1 Output (GBR) -10mV mV 10 mV
CH 2 Output (GBR) -10mV mV 10mV
CH 3 Output (GBR) -10mV mV 10mV
CH 2 Output (YPbPr) -10mV mV 10 mV
CH 3 Output (YPbPr) -10mV mV 10mV
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Table 4-2: AWVG7 calibration data report (Cont.)

Step Function Tested Minimum Cal Data Maximum
4, Frequency Response (Measured on DAC Test Signal)
CH 1 Output (Peak value to 20 MHz) -7.0mvV mV 7.0mV
CH 1 Output (Peak value to 28 MHz) -14.0mV mV 14.0mV
CH 1 Output (Peak value to 30 MHz) -21.0mV mV 21.0mvV
CH 2 Output (Peak value to 20 MHz) -7.0mV mV 7.0mV
CH 2 Output (Peak value to 28 MHz) -14.0 mV mV 14.0 mV
CH 2 Output (Peak value to 30 MHz) -21.0mV mV 21.0mV
CH 3 Output (Peak value to 20 MHz) -7.0mV mV 7.0mvV
CH 3 Output (Peak value to 28 MHz) -14.0mV mV 14.0 mV
CH 3 Output (Peak value to 30 MHz) -21.0mV mV 21.0mV
5. Line Time Distortion (Measured on 100% Flat Field signal)
CH 1 Output <0.5% (Peak to Peakvalue) | ~ -—-- % 0.5%
CH2 Output <0.5% (Peak to Peak value) | ~ -——-- % 0.5%
CH 3 Output <0.5% (Peak to Peakvalue) | ~ -——-- % 0.5%
6. Field Time Distortion (Measured on 100% Flat Field signal)
CH 1 Output <0.5% (Peak to Peakvalue) | ~ -——-- % 0.5%
CH2 Output <0.5% (Peak to Peakvalue) | ~ -——-- % 0.5%
CH3 Output <0.5% (Peak to Peakvalue) | ~ -——-—- % 0.5%
4-3
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Performance Verification Procedures

Be sure you have performed tReeparation for Performance Verificatidmefore
proceeding.

WARNING. Dangerous electric shock hazards exist inside the TG700 mainframe.
! Only qualified service personnel should perform these procedures.

DC Offset and Amplitude  This test verifies the DC offset and amplitude error of the channel outputs. The
Error  following equipment is required for the test:

®  Digital multimeter

m  BNC female-to-dual banana adapter
®  BNC T connector

m 75Q coaxial termination

m 75Q BNC cable

Perform the following procedure to verify the DC offset and amplitude error of
the channel outputs:

1. Use the 782 BNC cable, BNC T connector, T3 coaxial termination, and
BNC female-to-dual banana adapter to connect the upper CH 1 connector on
the AWVG7 Generator module to the INPUT connector on the digital
multimeter as shown in Figure 4-1.

75 Q BNC cable

Digital multimeter

TG700 mainframe
rear panel BNC T connector ‘

R

BNC female-to-dual banana adapter
AWVG7 module

75 Q coaxial termination

Figure 4-1: Equipment connection for verifying the DC offset and amplitude error
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2. Press thé¢ODULE , FORMAT, andFRONT PANEL ENABLE buttons
simultaneously, and then release MW@DULE andFORMAT buttons to
re-start the instrument in Factory mode. Continue holding dowRRI@GNT
PANEL ENABLE button until the “TG700 start up with Factory Mode.”
message appears.

3. Select the DAC Gain (GBR) : 0 mV calibration signal as follows:
a. PressthélODULE button to display thAWVG7 main menu.
b. Press the upK) or down §) arrow button to sele€@ALIBRATION .

c. Press the left4) or right @) arrow button to sele@AC Gain (GBR),
and then press tHENTER button.

d. Press the left4) or right @) arrow button to sele€@imV, and then press
the ENTER button.

4. \erify that the output offset is within the range of =10 mV to 10 mV. Note
this value a€H1_DCO.

5. Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AWVG7 Generator module.

6. Verify that the output offset is within the range of —10 mV to 10 mV. Note
this value a€H2_DCO.

7. Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AWVG7 Generator module.

8. \erify that the output offset is within the range of —10 mV to 10 mV. Note
this value a€H3_DCO.

9. Move the BNC cable from the upper CH 3 connector to the upper CH 1
connector on the AWVG7 Generator module.

10. Press the left4) or right @) arrow button to seled00.397mV and then
press th&eNTER button.

11. Read the value on the digital multimeter, and then note this value as
CH1_DC1

12. Verify that CH1_DC1-CH1_DCO0is within the range of 693.0 mV to
707.0 mV. Note this value &H1 V1.

13. Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AWVG7 Generator module.

14. Read the value on the digital multimeter, and then note this value as
CH2_DC1.
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Frequency Response

15. Verify that CH2_DC1-CH2_DCO0is within the range of 693.0 mV to
707.0 mV. Note this value &H2_V1.

16. Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AWVG7 Generator module.

17. Read the value on the digital multimeter, and then note this value as
CH3 _DC1

18. Verify that CH3_DC1-CH3_DCO0is within the range of 693.0 mV to
707.0 mV. Note this value &8H3 V1.

19. Verify that the amplitude errors of the CH 2 and CH 3 outputs meet the
following relationships:

CH 2 amplitude erroe ((CH2_V1/CH1 V1)-1x 100 < +0.5%
CH 3 amplitude erroe ((CH3_V1/CH1 V1)-1x 100 < +0.5%

20. Move the BNC cable from the upper CH 3 connector to the upper CH 2
connector on the AWVG7 Generator module.

21. Select thdDAC Gain (YPbPr) : 0 mV calibration signal for CH 2 and CH 3
as follows:

a. Press th€ ANCEL button to display th€ALIBRATION menu.

b. Press the left4) or right @) arrow button to sele@AC Gain
(YPDbPr), and then press tHENTER button.

c. Press the left4) or right @) arrow button to sele€@imV, and then press
the ENTER button.

22. Verify that the output offset is within the range of —10 mV to 10 mV.

23. Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AWVG7 Generator module.

24. Verify that the output offset is within the range of —10 mV to 10 mV.

This test verifies the frequency response of the DAC test signal from the CH 1,
CH 2, and CH 3 outputs. The following equipment is required for the test:

m  Oscilloscope
m  Peak detector amplifier
m  Peak detector head

m Two 75Q BNC cables
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Perform the following procedure to verify the frequency response of the DAC

test signal from the CH 1, CH 2 and CH 3 outputs:

1. Use the 782 BNC cable and the peak detector head to connect the upper
CH 1 connector on the AWVG7 Generator module to the +INPUT connector
on the peak detector amplifier as shown in Figure 4-2.

2. Use the 782 BNC cable to connect the OUTPUT connector on the
peak detector amplifier to the CH 1 input connector on the oscilloscope as
shown in Figure 4-2.

Oscilloscope (TDS784D)

6700 maint AWVG7 module || || = ===
mainframe o - ooo
rear panel u ) O O £ 888
G @ @ (e [an) o o
?©D@© @ l Q Ccoocoooo O @
Peak detector head
Peak detector amplifier
(installed in the TM500
series power supply)
75 Q BNC cable 75 Q BNC cable
O
O O O
O
O
o Ono
O
+INPUT OUTPUT
\ SIOLE, J
|- |-

Figure 4-2: Equipment connection for verifying the frequency response

3. Set the oscilloscope settings as indicated below:

Vertical scale. ... ... .. CH 1: 5 mVv/div
Bandwidth. .......... 250 MHz
Horizontal scale. . . . .. 5 ms/div
Trigger position. . . .. .. 10%

Trigger source. . . .. ... CH1

Trigger type. .. ....... Edge

Trigger level .. ....... -50 mV
Acquire menu. . ...... Average 64

AWVG7 Analog Wideband Video Generator Service Manual
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Tek Run: 10.0kS/s Average
E o
[T

Press th¢/ODULE , FORMAT, andFRONT PANEL ENABLE buttons
simultaneously, and then release W@DULE andFORMAT buttons to
re-start the instrument in Factory mode. Continue holding dowRRI@GNT
PANEL ENABLE button until the “TG700 start up with Factory Mode.”
message appears.

Select the DAC Test calibration signal as follows:
a. Press thélODULE button to display thAWVG7 main menu.
b. Press the upK) or down i) arrow button to sele€@ALIBRATION .

c. Press the left4) or right @) arrow button to sele@AC Test, and then
press th&ENTER button.

d. Press th&NTER button again to confirm the signal output.

Turn the LEVEL knob on the peak detector amplifier so that the green LED
lights.

Verify that the differences between the maximum amplitude and the
minimum amplitude from 500 kHz to 20 MHz are less than or equal to
7 mV. See Figure 4-3.

C]

AL 7.0mV
J@: -1.4mv

———"W5.00ms ChL 7 —24.0m¥ 11 Apr 2002
5.00mv B 14:01:18

Figure 4-3: Verifying the signal amplitudes

8. \erify that the differences between the maximum amplitude and the

minimum amplitude from 500 kHz to 28 MHz are less than or equal to
14 mV. See Figure 4-3.
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10.

11.

Verify that the differences between the maximum amplitude and the
minimum amplitude from 500 kHz to 30 MHz are less than or equal to
21 mV. See Figure 4-3.

Move the peak detector head from the upper CH 1 connector to the upper
CH 2 connector on the AWVG7 Generator module and repeat steps 7
through 9.

Move the peak detector head from the upper CH 2 connector to the upper
CH 3 connector on the AWVG7 Generator module and repeat steps 7
through 9.

Field Time Distortion  This test verifies the field time distortion of the 100% flat field signal from the
CH 1, CH 2, and CH 3 outputs. The following equipment is required for the test:

Oscilloscope

Test signal generator

75 Q signal adapters

75 Q feed-through terminator
Two 75Q BNC cables

Perform the following procedure to verify the field time distortion of the 100%
flat field signal:

1.

Use the 782 BNC cable and the 7& signal adapter to connect the upper
CH 1 connector on the AWVG7 Generator module to the CH 1 input
connector on the oscilloscope as shown in Figure 4—4.

Use the 752 BNC cable and the 7& feed-through termination to connect
the BLACK 1 connector on the test signal generator to the CH 2 input
connector on the oscilloscope as shown in Figure 4—4.
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Oscilloscope (TDS784D)

Test signal n ; ; 2 = Z) o OD
. generator (ATG7) ~ AWVG7 module || || o P ==1=
TG700 mainframe A= - 800
rear panel l u 0l = O O _ DOO
@ [a) () o o
Q coocoooo o ® ®
o By N
75 Q2 signal adapter
75 Q feed-through
termination
75 Q BNC cable

75 Q BNC cable

Figure 4-4: Equipment connection for verifying the field time distortion

4-10

3. Set the oscilloscope settings as indicated below:

Vertical scale. ... ... .. CH 1: 5 mV/div, CH 2: 1.00 V/div
Vertical offset . . ... ... 700 mV

Horizontal scale. . . . .. 5 ms/div

Horizontal delay time. . 5.Qs/div

Delayed runs time . ... 34345 (Delayed Only)
Trigger position. . . . . .. 50%

Trigger source. . . .. ... CH?2

Trigger type. .. ....... Edge

Acquire menu. . ... ... Average 64

CH 2 waveform. ... ... OFF
Courser............. V Bars

Measure. . ........... CH 1 Mean

4. Set the test signal generator (ATG7 module) settings as indicated below:

Output selection. . . . .. BLACK 1
Signal format . ....... NTSC
Testsignal. . ......... Field Reference

5. Select the 100% Flat Field signal as follows:
a. Press thélODULE button to display the AWVG7 main menu.

b. Press th& ORMAT button to select080 59i GBR and then press the

ENTER button.
c. Press thé&LAT FIELD button to select00% Flat Field.
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6. Place one of the vertical cursor on the portion afies df the rising edge of
the line bar signal, and place the other vertical cursor on the portion before 4
us of the falling edge of the line bar signal.

7. On the oscilloscope, select Gate:ON (Gate with V Bar Coursers) from
Measure menu.

8. Read the C1 Mean value, and then note this value as V1.

9. Change the Delayed Runs Time value to 8.262 ms, and repeat step 6.

10. Read the C1 Mean value, and then note this value as V2.

11. Verify that the V1 and V2 values meet the following relationships:
(V1-V2)/ V2 < 0.5%

12. Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AWVG7 Generator module and repeat steps 6 through 11.

13. Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AWVG7 Generator module and repeat steps 6 through 11.

Line Time Distortion  This test verifies the line time distortion of the 100% Flat Field signal from the
CH 1, CH 2, and CH 3 outputs. The following equipment is required for the test:

m  Oscilloscope

®  Test signal generator

m  75Q signal adapters

m  75Q feed-through termination
m Two 75Q BNC cables

Perform the following procedure to verify the line time distortion of the 100%
Flat Field signal.

Use the equipment connection from the previous test.

1. Move the BNC cable from the upper CH 3 connector to the upper CH 1
connector on the AWVG7 Generator module.
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Set the oscilloscope settings as indicated below:

Vertical scale. ... ... .. CH 1: 5 mVv/div, CH 2: 1.00 V/div
Vertical offset . . ...... 700 mV

Horizontal scale. . . . .. 2Qs/div

Horizontal delay time. . 2.Qs/div

Delayed runs time . ... 16505 (Delayed Only)
Trigger position. . . .. .. 50%

Record length. . . ... .. 1000

Trigger source. . . .. ... CH?2

Trigger type. .. ....... Edge

Acquire menu. . ... ... Average 64

CH 2 waveform. .. . ... OFF
Courser............. V Bars

Measure. . ........... CH 1 MAX, CH 1 MIN

Set the test signal generator (ATG7 module) settings as indicated below:

Output selection. . . . .. BLACK 1
Signal format .. ...... NTSC
Testsignal. .......... Field Reference

Select the 100% Flat Field signal as follows:
a. Press thélODULE button to display the AWVG7 main menu.

b. Press th& ORMAT button to select080 59i GBR and then press the
ENTER button.

c. Press th&LAT FIELD button to select00% Flat Field.

Place one of the vertical cursors on the portion affes 4f the rising edge
of the line bar signal, and place the other vertical cursor on the portion before
1 us of the falling edge of the line bar signal.

On the oscilloscope, select Gate:ON (Gate with V Bar Coursers) from
Measure menu.

Read theC1 MAX value andC1 MIN value, and then verify that the
differences between these values are within 3 mV.

Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AWVG7 Generator module and repeat step 7.

Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AWVG7 Generator module and repeat step 7.
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Color Bars Signal Check

This test verifies that the 75% color bars signal is normally output from all of the
channels. The following equipment is required for the test:

Color picture monitor

®m Three 752 BNC cables

m  Three 75Q coaxial termination

Perform the following procedure to verify that the 75% color bars signal is
normally output from all of the channels:

1.

Use the 7%2 BNC cable to connect the upper CH 1 connector on the
AWVG7 Generator module to the Y/G IN connector on the color picture
monitor as shown in Figure 4-5.

Use the 782 BNC cable to connect the upper CH 2 connector on the
AWVG7 Generator module to thgsB IN connector on the color picture
monitor as shown in Figure 4-5.

Use the 782 BNC cable to connect the upper CH 3 connector on the
AWVG7 Generator module to theyfR IN connector on the color picture
monitor as shown in Figure 4-5.

Use the 752 coaxial terminations to terminate the Y/G OUg/BPOUT,
and /R OUT connectors on the color picture monitor.

Color picture monitor rear panel (BVMD14H5J and BKM129X)

Y/GIN
SR )
e Pg/BIN
75 € coaxial termination O PR/RIN h
C
\TO N
o e
75 © BNC cable 75 Q BNC cable

TG700 mainframe
rear panel

AWVG7 module

Figure 4-5: Equipment connection for checking the color bars signal
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5. Set the display setting of the color picture monitor to the GBR mode.
6. Select the 75% Color Bars signal as follows:
a. Press thélODULE button to display the AWVG7 main menu.

b. Press th& ORMAT button to select080 59i GBR and then press the
ENTER button.

c. Press the€OLOR BAR button to select5% Color Bars.
7. Select the Sync ON All Channels mode as follows:

a. Press the upK) or down §) arrow button to sele®&tIDEO, and then
pressENTER button to access the VIDEO submenu.

b. Press the left4) or right @) arrow button to sele@ync ON All
Channels and then press tieNTER button.

8. \Verify that the color bars signal is displayed normally.

9. Move the BNC cable from the upper CH 1 connector to the lower CH 1
connector, from the upper CH 2 connector to the lower CH 2 connector, and
from upper CH 3 connector to lower CH 3 connector on the AWVG7
Generator module and repeat step 8.

This completes thBerformance Verificatioprocedure. If you require further
assistance, contact your nearest Tektronix Service Center.
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Adjustment Procedures

This section contains information needed to adjust the AWVG7 Generator

module.

Adjustment in the AWVG7 Generator module are for the output offset and gain,
frame timing and clock timing, and frequency response.

Requirements for Adjustment

Before doing the adjustment, note the following requirements:

Personnel

Warm-Up Period

VAN

This procedure is only to be performed by trained service technicians.

The AWVG7 Generator module requires a 20 minute warm-up time in &G-20
to +30°C environment before it is adjusted. Adjustment done before the
operating temperature has stabilized may cause errors in performance.

WARNING. To avoid potential shock, use caution when removing TG700
mainframe top cover with power connected.

Access

Equipment Required

Table 5-1: Equipment required

When adjusting the AWVG7 Generator module, you need to remove the top
cover of the TG700 mainframe. For removal and installation procedures for the
top cover, refer to th€G700 TV Signal Generator Platform Service Manual

Table 5-1 lists the equipment required to adjust the output offset and gain,
frame timing and clock timing, and frequency response.

ltem

No.

Minimum requirement

Recommended equipment

TV signal generator platform

—_

Tektronix TG700

Oscilloscope

Bandwidth: 1 GHz or higher
Function: Mask testing

Tektronix TDS784D Option 2C

Digital multimeter

51/2 digits

FLUKE 8842A

AWVG7 Analog Wideband Video Generator Service Manual
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Table 5-1: Equipment required (Cont.)

ltem No. Minimum requirement Recommended equipment

Peak detector amplifier 1 Tektronix part number 015-0408-00 and
TM500 series power supply

Peak detector head 1 Tektronix part number 015-0413-00

Probe 2 X10 Tektronix P6139A

75 Q BNC cable 2 Length: 72 inches Tektronix part number 012-0159-01

75 Q feed-through termination

Tektronix part number 011-0103-02

75 Q coaxial termination

Tektronix part number 011-0102-03

BNC T connector

Tektronix part number 103-0030-00

BNC female to dual banana
adapter

—_ = | = | =

Tektronix part number 103-0090-00

Flat blade screwdriver for
adjusting C604B, C704B, and
C804B

1 Bit shape: 0.8X0.35 mm Murata KMDR060

Output Offset and Gain Adjustment

Preparation

To perform the output offset and gain adjustment, you must first remove the top
cover of the TG700 mainframe. For removal and installation procedures for the
top cover, refer to th€G700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable resistors on the AWVG7
circuit board. See Figure 5-1.

R757A R85\18 R856A R751A R756A
- =08 T \ d o N
% DEQD%DD | Q—"ﬁé -
D % N DDDQ “aa- 15
] m —
o Ol ﬁ*m o)l
AR

R751B  R657A R651B R651A R656A  R751A

Figure 5-1: Location of the variable resistors for the output offset and gain adjustment
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Procedure

/N

TG700 mainframe
rear panel

WARNING. To avoid serious injury, do not touch exposed connectors or compo-
nents when operating the TG700 mainframe with the top cover removed.
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 782 BNC cable, BNC T connector, T3 coaxial termination, and
BNC female-to-dual banana adapter to connect the upper CH 1 connector on
the AWVG7 Generator module to the INPUT connector on the digital
multimeter as shown in Figure 5-2.

75 Q BNC cable

Digital multimeter

BNC T connector ‘

L. 98
con

N

8 oooooo

=
O
T ° ooooooo o

BNC female-to-dual banana adapter
AWVG7 module

75 Q coaxial termination

Figure 5-2: Equipment connection for adjusting the output offset and gain

2. Press th#MODULE , FORMAT, andFRONT PANEL ENABLE buttons
simultaneously, and then release MM ®DULE andFORMAT buttons to
re-start the instrument in Factory mode. Continue holding dowRRI@NT
PANEL ENABLE button until the “TG700 start up with Factory Mode.”
message appears.

3. Select the DAC Gain (GBR) : 0 mV calibration signal as follows:
a. PressthélODULE button to display thAWVG7 main menu.
b. Press the upK) or down §) arrow button to sele€@ALIBRATION .

c. Press the left4) or right @) arrow button to sele@AC Gain (GBR),
and then press tHENTER button.

d. Press the left4) or right @) arrow button to sele€mV, and then press
the ENTER button.

4. Locate variable resistor R856A on the AWVG?7 circuit board. See
Figure 5-1.

5. Adjust R856A so that the output offset is G\ mV.
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10.

11.
12.

13.

14.

15.
16.

17.

18.
19.

20.

21.
22.

23.

Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AWVG7 Generator module.

Locate variable resistor R756A on the AWVGY7 circuit board. See
Figure 5-1.

Adjust R756A so that the output offset is @&\ mV.

Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AWVG7 Generator module.

Locate variable resistor R656A on the AWVGY7 circuit board. See
Figure 5-1.

Adjust R656A so that the output offset is @&\ mV.

Move the BNC cable from the upper CH 3 connector to the upper CH 1
connector on the AWVG7 Generator module.

Press the left4) or right @) arrow button to seledt00.397mV and then
press th&eNTER button.

Locate variable resistors R851A (coarse) and R851B (fine) on the AWVG7
circuit board. See Figure 5-1.

Adjust R851A and R851B so that the output gain is 700.40fh\nV.

Move the BNC cable from the upper CH 1 connector to the upper CH 2
connector on the AWVG7 Generator module

Locate variable resistors R751A (coarse) and R751B (fine) on the AWVG7
circuit board. See Figure 5-1.

Adjust R751A and R751B so that the output gain is 700.40fh\nV.

Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AWVG7 Generator module.

Locate variable resistors R651A (coarse) and R651B (fine) on the AWVG7
circuit board. See Figure 5-1.

Adjust R651A and R651B so that the output gain is 700.40hVnV.

Move the BNC cable from the upper CH 3 connector to the upper CH 2
connector on the AWVG7 Generator module.

Select the DAC Gain (YPbPr) : 0 mV calibration signal for CH 2 and CH 3
as follows:

a. Press th€ ANCEL button to display th€ALIBRATION menu.

b. Press the left<4) or right @) arrow button to sele@AC Gain
(YPbPr), and then press tHENTER button.
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c. Press the left4) or right @) arrow button to sele€mV, and then press
the ENTER button.

24. Locate variable resistor R757A on the AWVGY7 circuit board. See
Figure 5-1.

25. Adjust R757A so that the output offset is @&\ mV.

26. Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AWVG7 Generator module.

27. Locate variable resistor R657A on the AWVGY7 circuit board. See
Figure 5-1.

28. Adjust R657A so that the output offset is @&\ mV.

Frame Timing and Clock Timing Adjustments

Preparation  To perform the frame timing and clock timing adjustment, you must first remove
the top cover of the TG700 mainframe. For removal and installation procedures
for the top cover, refer to tHEG700 TV Signal Generator Platform Service
Manual

After you have removed the top cover, find the test points on the AWVG7 circuit
board. See Figure 5-3.

TP200 TP210

l !

[ - J afs (]
g- O ) T 8Be] F
[ % D DDDD Dg DDB DED %E

[] ]
-0 Ol o _ BB HE

Figure 5-3: Location of the test points for the frame timing and clock timing adjustment
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Procedure

/N

WARNING. To avoid serious injury, do not touch exposed connectors or compo-
nents when operating the TG700 mainframe with the top cover removed.
Dangerous potentials exist at several points within the TG700 mainframe.

Attach the two P6139A probes to the oscilloscope CH 1 and CH 2 inputs.

Locate test points TP200, TP202, TP210, and TP212 on the AWVG7 circuit
board. See Figure 5-3.

Connect the probe tip from the oscilloscope CH 1 input to TP200.
Connect the probe tip from the oscilloscope CH 2 input to TP202.

Set the oscilloscope settings as indicated below:

Vertical scale. . .. ... .. CH 1: 500 mV/div, CH 2: 1V/div
Vertical position . . .. .. —2.0 div
\ertical offset . . ...... CH1:33V,CH2:0V
Horizontal scale. . . . .. 5 ns/div
Horizontal length . . . .. 500
Trigger position. . . . ... 0%
Trigger source. . . . .. .. CH1
Trigger type. .. ....... Edge
Acquisition mode. . . .. Average 4
Acquisition mode.. . . .. Relative Signal OFF
Measure High—Low
setup.............. Min—Max

Check that both the CH 1 and CH 2 waveforms are displayed stably, and
then turn off the CH 1 display.

SelectFrame 0.0 nsedrom the Frame Timing calibration menu as follows:
a. Press théMODULE button to display thAWVG7 main menu.
b. Press the upK) or down i) arrow button to sele€€ALIBRATION .

c. Press the left4) or right @) arrow button to sele¢trame Timing, and
then press thENTER button.

d. Press the left4) or right @) arrow button to sele¢irame 0.0 nsec
and then press tHeENTER button.

Save the CH 2 waveform on the oscilloscopRéfl, and then display the
saved waveform.

SelectDelay from the Measure menu, and then set the oscilloscope to
measure the time delay between the Refl and CH 2 waveforms.
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10.
11.

12.
13.

14.
15.

16.
17.

18.

19.

20.
21.
22.

23.

24,

25.

26.

27.

Press the upK) or down §) arrow button to sele@.0 ns

While seeing the Delay Timing value on the oscilloscope, press thegleft (
or right @) arrow button to adjust the delay value to 2.0 ns.

Press the upK) or down §) arrow button to seled0.0 ns

While seeing the Delay Timing value on the oscilloscope, press thegeft (
or right @) arrow button to adjust the delay value to 10.0 ns.

Press the upK) or down §) arrow button to sele@2.0 ns

While seeing the Delay Timing value on the oscilloscope, press thegleft (
or right @) arrow button to adjust the delay value to 22.0 ns.

Press th& ANCEL button to return the CALIBRATION menu.

Press the left4) or right @) arrow button to seleclock Timing, and
then press thENTER button.

Move CH 1 probe from TP200 to TP202. Move Ch 2 probe from TP210 to
TP212.

Press the upK) or down §) arrow button to sele€lock 0.0 nse¢cand
then theENTER button.

Save the waveform on the oscilloscop&fl.
Press the upK) or down §) arrow button to sele@.0 ns

While seeing the Delay Timing value on the oscilloscope, press thegleft (
or right @) arrow button to adjust the delay value to 2.0 ns.

Save the waveform on the oscilloscop®&fl, and then press the ug) or
down (¥) arrow button to seled0.0 ns

While seeing the Delay Timing value on the oscilloscope, press thegleft (
or right @) arrow button to adjust the delay value to 8.0 ns.

Save the waveform on the oscilloscop®#fl, and then press the ug) or
down (¥) arrow button to sele@2.0 ns

While seeing the Delay Timing value on the oscilloscope, press thegleft (
or right @) arrow button to adjust the delay value to 12.0 ns.

Press th&€ ANCEL button to return to the CALIBRATION menu.
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Frequency Response Adjustment

Preparation  To perform the frequency response adjustment, you must first remove the top
cover of the TG700 mainframe. For removal and installation procedures for the
top cover, refer to th€G700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable capacitors on the
AWVG7 circuit board. See Figure 5-4.

C804B

[ }=——

[ -1 MH 00 0
9= O L | 28 :
% % D DDD - D 15 5 E«—cms %

[ - 00 ] ol

- mn [ L] — 00[] 05

l
C604B

Figure 5-4: Location of the variable capacitors for the frequency response adjustment

Procedure

nents when operating the TG700 mainframe with the top cover removed.

f WARNING. To avoid serious injury, do not touch exposed connectors or compo-
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 752 BNC cable and the peak detector head to connect the upper
CH 1 connector on the AWVG7 Generator module to the +INPUT connector
on the peak detector amplifier as shown in Figure 5-5.

2. Use the 732 BNC cable to connect the OUTPUT connector on the
peak detector amplifier to the CH 1 input connector on the oscilloscope as
shown in Figure 5-5.
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Oscilloscope (TDS784D)

6700 maint AWVG7 module || || = °_ 2 2sss8
mainframe o - 2825
rear panel u 8 DQ Q o 9686
G © © 7 () () o O
?©D@© sl l ale Q oo ooo O @
Peak detector head
Peak detector amplifier
(installed in the TM500
series power supply)
75 Q BNC cable 75 Q BNC cable
O
o O O
O
O
o Ono
O
+INPUT OUTPUT
N Slele J
T T

Figure 5-5: Equipment connection for adjusting the frequency response

3. Set the oscilloscope settings as indicated below:

Vertical scale. ... ... .. CH 1: 5 mVv/div
Bandwidth........... 250 MHz
Horizontal scale. . . . .. 5 ms/div
Trigger position. . . .. .. 10%

Trigger source. . . .. ... CH1

Trigger type. .. ....... Edge

Trigger level .. ....... -50 mV
Acquire menu. ....... Average 4

4. Press thtMODULE , FORMAT, andFRONT PANEL ENABLE buttons
simultaneously, and then release MM@DULE andFORMAT buttons to
re-start the instrument in Factory mode. Continue holding dowRRI@GNT
PANEL ENABLE button until the “TG700 start up with Factory Mode.”
message appears.

5. Select the DAC Test calibration signal as follows:
a. Press théMODULE button to display the AWVG7 main menu.
b. Press the up) or down ) arrow button to sele€ALIBRATION .
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c. Press the left4) or right @) arrow button to sele@AC Test, and then
press th&aNTER button.

d. Pressth&NTER button again to confirm the signal output.

6. Locate variable capacitors C804B, C704B, and C604B on the AWVG7
circuit board. See Figure 5-4.

7. Turn the LEVEL knob on the peak detector amplifier so that the green LED
lights.

8. Adjust C804B so that the amplitude changes from 500 kHz to 20 MHz are at
a minimum. See Figure 5-6.

Tek Run: 10.0kS/s Average
F....T.
[T

et

AL 7.0mV
J@: -1.4mv

S00kHz

TS 00ms  Chl 7 —24.0mY 11 Apr 2002
5.00my By 14:01:18

Figure 5-6: Minimizing the amplitude changes
9. Move the BNC cable from the upper CH 1 connector to the upper CH 2

connector on the AWVG7 Generator module.

10. Adjust C704B so that the amplitude changes from 500 kHz to 20 MHz are at
a minimum.

11. Move the BNC cable from the upper CH 2 connector to the upper CH 3
connector on the AWVG7 Generator module.

12. Adjust C604B so that the amplitude changes from 500 kHz to 20 MHz are at
a minimum.
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Maintenance

This section contains instructions and procedures for maintaining the AWVG7
Generator module. For information on servicing the mainframe, refer to the
TG700 TV Signal Generator Platform Service Manual

The following information can be found in this section:

®m  Preparation page 6-1

®m  Inspection and Cleaning (preventive maintenance) page 6-3
m  Repackaging Instructions page 6-3

®  Removal and Replacement page 6-5
®  Troubleshooting page 6—7

If the instrument does not function properly, troubleshooting and corrective
measures should be taken immediately to prevent additional problems.

NOTE. Contact your local Tektronix representative for information on where to
return your instrument if it requires repair during the warranty period.

Preparation

Please read and follow these preparation instructions before attempting to
perform any maintenance or service to the instrument.

Servicing Prerequisites ~ Make sure of the following before beginning any instrument service:

®  The maintenance or service of this instrument must be performed by
qualified service personnel only.

m  Read theService Safety Summadocated at the beginning of this manual
before attempting to perform any maintenance or service to the instrument.

m  Read theéperating Informatiorsection of this manual before attempting to
perform any maintenance or service to the instrument.
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Electrostatic Damage
Prevention

VAN

This instrument contains electrical components that are susceptible to damage
from electrostatic discharge. Static voltages of 1 kV to 30 kV are common in
unprotected environments.

CAUTION. To avoid semiconductor component damage, do not handle static
sensitive parts without taking proper ESD precautions.

6-2

Observe the following precautions to avoid static damage:
®  Minimize handling of static-sensitive components.

B Transport and store static-sensitive components or assemblies in their
original containers, on a metal rail, or on conductive foam. Label any
package that contains static-sensitive assemblies or components.

m  Discharge the static voltage from your body by wearing a wrist strap while
handling these components. Servicing static-sensitive assemblies or
components should only be performed at a static-free workstation by
qualified personnel.

®  Nothing capable of generating or holding a static charge should be allowed
on the workstation surface.

m  Keep the component leads shorted together whenever possible.
m  Pick up components by the body, never by the leads.
® Do not slide the components over any surface.

®  Avoid handling components in areas that have a floor or work surface
covering capable of generating a static charge.

m  Use a soldering iron that is connected to earth ground.

m  Use only special antistatic, suction-type or wick-type desoldering tools.

NOTE. A 2% RMA flux content solder is recommended for making repairs in this
instrument. Cleaning of rosin residue is not recommended. Most cleaning
solvents tend to reactivate the rosin and spread it under components where it
may cause corrosion under humid conditions. The rosin residue, if left alone,
does not exhibit these corrosive properties.
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Inspection and Cleaning

Preventive maintenance consists of cleaning, visual inspection, checking
performance, and, if needed, readjustment. The preventive maintenance schedule
established for the instrument should be based on the environment in which it is
operated and the amount of use. Under average conditions, scheduled preventive
maintenance should be performed every 2000 hours of operation.

General Care Protect the module from adverse weather conditions. The module is not
waterproof.

CAUTION. To avoid damage to this module, do not expose it to sprays, liquids, or
solvents. Do not use chemical cleaning agents; they may damage the module.
Avoid chemicals that contain benzene, toluene, xylene, acetone, or similar
solvents.

CAUTION. Use caution when removing the circuit board from its mounting shield.
Flexing the circuit board can result in permanent damage. The mounting shield
provides necessary structural support for the circuit board.

Inspecting and Cleaning  Clean the mainframe and modules often enough to prevent dust or dirt from
Procedures  accumulating. Refer timspecting and Cleaning ProcedurnestheTG700 TV
Signal Generator Platform Service Manual

Performance Verification = Check module performance after each 2000 hours of operation or every
12 months. This will help to ensure maximum performance and assist in locating
defects that may not be apparent during regular operation. Performance
verification procedures are included in this manual.

Repackaging Instructions

Use the following instructions to prepare your instrument for shipment to a
Tektronix, Inc., Service Center:

1. Attach a tag to the instrument showing: the owner, complete address and
phone number of someone at your firm who can be contacted, the instrument
serial number, and a description of the required service.

2. Package the instrument in the original packaging materials. If the original
packaging materials are not available, follow these directions:
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6-4

a. Obtain a corrugated cardboard carton with inside dimensions six or more
inches greater than the dimensions of the instrument. Use a shipping
carton that has a test strength of at least 250 pounds (113.5 kg).

b. Surround the module with a protective (anti-static) bag.

c. Pack dunnage or urethane foam between the instrument and the carton. If
using Styrofoam kernels, overfill the box and compress the kernels by
closing the lid. There should be three inches of tightly packed cushion-
ing on all sides of the instrument.

3. Seal the carton with shipping tape, industrial stapler, or both.

AWVG7 Analog Wideband Video Generator Service Manual



Removal and Replacement

This section contains the instructions on how you can remove and replace the
customer replaceable parts of the AWVG7 Generator module.

Tools Required

The following tools are required to perform the removal and replacement

procedures:

Table 6-1: Required tools

Name

Description

Tektronix part number

Screwdriver handle

Accepts Phillips-driver bits

#1 Phillips tip

Phillips-driver bit for #1 size screw heads

#2 Phillips tip

Phillips-driver bit for #2 size screw heads

Nut driver, 14 mm

Special nut driver for removing the BNC
connectors of the AWVG7 module

030-A041-00

Replacing the Rear Panel Connectors and Chassis

It is usually not necessary to replace the rear panel connectors and chassis.
However, if a connector or chassis becomes damaged, you can replace them.

Replacing the Rear Panel  Perform the following procedure to replace the rear panel connector:

Connectors

1. Use theModule Installationsection in th& G700 TV Signal Generator
Platform Service Manudb remove the AWVG7 Generator module from the

mainframe.

2. Disconnect the cables at J830A (upper CH 1), J830B (lower CH 1), J730A
(upper CH 2), J730B (lower CH 2), J630A (upper CH 3), and J630B (lower
CH 3) on the AWVGY7 circuit board.

3. Use the 14 mm nut driver to remove the nut securing the damaged connector
to the chassis. Pull the connector away.

4. Perform steps 2 and 3 in reverse order to replace the connector.

AWVG7 Analog Wideband Video Generator Service Manual
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Replacing the chassis  Perform the following procedure to replace the chassis:

1. Use the 14 mm nut driver to remove the nuts from each of the rear panel
connectors.

2. Use a screwdriver with a #2 Phillips tip to remove the five screws securing
the AWVG?7 circuit board to the chassis.

3. Lift the circuit board up and away from the chassis, and then place it on a
static free surface.

4. Set the replacement chassis on a firm, flat, static-free work surface.
5. Carefully place the circuit board in place on the chassis.

6. Use a screwdriver with a #2 Phillips tip to install the five screws securing the
circuit board to the chassis.

7. Apply the rear panel to the chassis, and then install all the rear panel
connectors to the chassis.
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Troubleshooting

This section contains instructions and procedures for troubleshooting the
AWVG7 Generator module. These procedures will help you decide whether it is
necessary to replace your module.

If the TG700 mainframe does not boot up or if the display is not working, refer
to Troubleshootingn theTG700 TV Signal Generator Platform Service Manual

Equipment Required

The equipment listed in Table 6-2 is required for troubleshooting.

Table 6-2: Equipment required for troubleshooting

Equipment description Minimum requirements/example

Screwdriver handle Accept Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads
TG700 mainframe A TG700 mainframe that is functioning correctly.

Backing up the instrument settings

Before you begin the troubleshooting procedures, create a preset to save your
instrument settings as follows:

1. Press théMODULE button until the mainframe main menu (TG700:
PRESET) appears.

2. Press th&NTER button to access the PRESET submenu.
3. Press the upK) or down §) arrow button to seleGAVE.

4. Press the left4) or right @) arrow button to select a preset number to save
instrument settings.

5. Press th&NTER button to save the current instrument settings to the new
preset.

After the problem is solved, recall the preset you created.
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Troubleshooting Trees

‘ Start '

Power on the TG700 as follows:

1. Connect the power cable to the instrument.

2. Wait until the mainframe and the module completely
initialize. Check that no error messages appear on
the display.

3. Press the front-panel MODULE button.

Is the AWVG7 main No

menu displayed?

Replace the module.

Perform the Function Check
procedures in the User manual.

Figure 6-1: Troubleshooting procedure (1)
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No Power off and remove the module, then
install it into a TG700 mainframe that is
functioning correctly.

Is the module
operating correctly?

Yes
The problem is probably in the
Is tthe moduletl ) TG700 mainframe. Refer to Trouble
operating correctly: shooting in the TG700 TV Signal
Generator Platform Service Manual.
AWVG7 Module OK Replace the module.

Figure 6-2: Troubleshooting procedure (2)
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Option

This section describes the option that is available for the AWVG7 Generator
module.

The following option is available:

m  Option D1 (Test data report)

Option D1 Description

A calibration data test result report comes with the AWVG7 Generator module
when you specify this option.
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Replaceable Electrical Parts

The module-level replaceable electrical parts are included iRepkaceable
Parts List Since component-level repair is not supported, individual electrical
components are not listed.
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Diagram

Figure 9-1 shows the AWVG7 Generator module and how it interconnects with
the TG700 TV Signal Generator Platform.

Diagrams showing mainframe component interconnections, such as power
supply and oscillator, can be found in @700 TV Signal Generator Platform
Service Manual

A block diagram of the AWVG7 Generator module is located inTtieory of
Operationsection, beginning on page 3-1.

AWVG7 Generator module
TG700 mainframe

|
e ©-@) (O J830A A10
CH 1 (upper) i \Q % Main board Maiﬂ)gard
fo o ©-@) (O, J830B
CH 1 (lower) \Q % St
oo o , @) (O, J730A
CH 2 (upper)
Rear-panel
ear-pane A\aY F\EQ) O, J730B
connectors CH 2 (lower) i
M o-@) (O A
CH 3 (upper) i \\J_:P g 0%
e at o , @) (O, J630B
CH 3 (lower)

Figure 9-1: AWVG7 Generator module connections

P301 J600
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Mechanical Parts List

This section contains a list of the replaceable modules for the AWVG7 Generator
module. Use this list to identify and order replacement parts.

Parts Ordering Information

Module Servicing

Replacement parts are available through your local Tektronix field office or
representative.

Changes to Tektronix products are sometimes made to accommodate improved
components as they become available and to give you the benefit of the latest
improvements. Therefore, when ordering parts, it is important to include the
following information in your order:

m  Part number

®m Instrument type or model number

m  Instrument serial number

® [nstrument modification number, if applicable

If you order a part that has been replaced with a different or improved part, your
local Tektronix field office or representative will contact you concerning any
change in part number.

Modules can be serviced by selecting one of the following three options. Contact
your local Tektronix service center or representative for repair assistance.

Module Exchange. In some cases you may exchange your module for a reman-
ufactured module. These modules cost significantly less than new modules and
meet the same factory specifications. For more information about the module
exchange program, call 1-800-833-9200. Outside North America, contact a
Tektronix sales office or distributor; see the Tektronix web site for a list of
offices: www.tektronix.com

Module Repair and Return. You may ship your module to us for repair, after which
we will return it to you.

New Modules. You may purchase replacement modules in the same way as other
replacement parts.
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Using the Replaceable Parts List

Parts list column descriptions

This section contains a list of the mechanical and/or electrical components that
are replaceable for the AWVG7 Generator module. Use this list to identify and
order replacement parts. The following table describes each column in the
replaceable parts list.

Column | Column name Description

1 Figure & index number Items in this section are referenced by figure and index numbers to the exploded view
illustrations that follow.

2 Tektronix part number Use this part number when ordering replacement parts from Tektronix.

3and 4 | Serial number Column three indicates the serial number at which the part was first effective. Column four
indicates the serial number at which the part was discontinued. No entries indicates the part is
good for all serial numbers.

Qty This indicates the quantity of parts used.

6 Name & description An item name is separated from the description by a colon (:). Because of space limitations, an
item name may sometimes appear as incomplete. Use the U.S. Federal Catalog handbook
H6-1 for further item name identification.

7 Mfr. code This indicates the code of the actual manufacturer of the part.

8 Mfr. part number This indicates the actual manufacturer’s or vendor’s part number.

Abbreviations

Mfr. Code to Manufacturer

Cross Index

Manufacturers cross index

Abbreviations conform to American National Standard ANSI Y1.1-1972.

The table titledManufacturers Cross Indeshows codes, names, and addresses
of manufacturers or vendors of components listed in the replaceable parts list.

Mfr.

code  Manufacturer Address City, state, zip code

$3109  FELLER 72 VERONICA AVE SUMMERSET NJ 08873
UNIT 4

TK0191  TEKTRONIX JAPAN PO BOX 5209 TOKYO JAPAN 100-31
TOKYO INTERNATIONAL

TK2432  UNION ELECTRIC 15/F #1, FU-SHING N. ROAD TAIPEI, TAIWAN ROC

2W733  BELDEN CORPORATION 2200 US HIGHWAY 27 SOUTH RICHMOND IN 47375-0010
PO BOX 1980

80009  TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON, OR 97077-0001
PO BOX 500
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-1 116-A018-00 1 EXCHANGE MODULE:AWVG7 80009
10-1-1 441-A269-00 1 CHASSIS,MODULE 80009
-2 333-A454-00 1 PANEL,REAR,ALAWVG7 80009
-3 214-4946-00 2 SPRING,CONICAL:VXI MOUNTING SCREW,0.26 MM 80009
SUS304,5.4 MML
-4 213-1129-00 2 SCREW,MACHINE:M2.5X11MM L,PAN HD,STL,N1 PL,CROSS 80009
REC & SLOTTED [322401-05]
-5 348-A128-00 25  SHLD GASKET,ELEK:FINGER TYPE,5.1MM LX6.4MM 80009
CM  W,BE-CU [97-645-02]
-6 174-B851-00 6 CABLE ASSY,RF:750HM COAX(RG179),5.5CM LBNC TO 80009
MCX
-7 211-A245-00 5 SCREW,MACHINE:M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU&LOCK WASHER
-8 334-1378-03 1 MARKER,IDENT:MKD SERIAL NO. FOR TEKTRONIX JAPAN 80009
STANDARD ACCESSORIES
070-A824-XX 1 MANUAL,TECH:MODULE INSTALLATION INSTRUCTIONS TK0191
062-A249-XX 1 SOFTWARE PACKAGE:S/W(CD-R) TKO0191
OPTIONAL ACCESSORIES
070-A800-XX 1 MANUAL,TECH:SERVICE,TG700 TK0191
003-A041-00 1 NUTDRIVER,BOX:14MM HEX,BNC RETAINING TK0191
NUT,MODIFIED 19MM
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Figure 10-1: AWVG7 Generator module exploded view

10-4 AWVG7 Analog Wideband Video Generator Service Manual









Service Manual

Tektronix
/

BG7
Black Generator



Copyright© Tektronix, Inc. All rights reserved.

Tektronix products are covered by U.S. and foreign patents, issued and pending. Information in this publication supercedes
that in all previously published material. Specifications and price change privileges reserved.

Tektronix, Inc., P.O. Box 500, Beaverton, OR 97077

TEKTRONIX and TEK are registered trademarks of Tektronix, Inc.



Y A
Table of Contents

Specifications

Operating Information

Theory of Operation

Preface . ... e Y,
Manual StrUCTUIE. . . . ... %
Related Manuals. . . ... ... e Vi
Contacting TEKLrONIX. . . . . ..ot Vi
SPECIfICAtIONS . . . . o o o 1-1
Product DesCription . . . . ..o i 1-1
Electrical CharacteristiCs . . . ... .ot e e e 1-2
Environmental Characteristics. . .. ... 1-3
Operating INStructions . . ... .. 2-1
Operating Procedure . . .. ... . 2-1
BG7 Module Main MENU . . . .. 2-2
Theory of Operation .. ....... . 3-1

Performance Verification

Performance Verification ............ . ... .. . . . . 4-1
Preparation for Performance Verification. . .. .......... ... .. ... ...... 4-1
Equipment Required. . . ... ... 4-1
Calibration Data RepOrt. . . .. .o 4-2
Performance Verification Procedures. . . .. ... ... . i 4-4

Adjustment Procedures

AdJUSTMENTS . . . 5-1

BG7 Black Generator Service Manual i



Table of Contents

Maintenance
MaintenanCe. . . ... . 6-1
Preparation. . . ... ... 6-1
Inspectionand Cleaning. . . . ... ... i 6-3
Repackaging INStructions. . . . ... e 6-3
Removal and Replacement . .. ... ... . ... i 6-5
TOOIS REQUIrEd . . . e 6-5
Replacing the Rear Panel Connectorsand Chassis. . . ................ 6-5
Troubleshooting . . . ... 6-7
Equipment Required. . .. ... . 6—7
Backing up the instrumentsettings. . . . ....... ... ... .. . 67
Troubleshooting TreesS . . . .t i 6-8

Options
OPtIONS . . . 7-1
Option CB DESCHPLON . . . . oot 7-1
Option D1 DeSCription . . . ..ottt 7-1

Replaceable Electrical Parts

Replaceable Electrical Parts. . .. ........ ... .. 8-1
Diagram

Diagram . ... 9-1
Mechanical Parts List

Mechanical Parts List . .. ........ .. .. . . .. 10-1

Parts Ordering Information . . .. ... ... 10-1

Using the Replaceable Parts List. ... ... i 10-2

i BG7 Black Generator Service Manual



Table of Contents

List of Figures

List of Tables

Figure 2-1: BG7 module mainmenu . . . ... ...,
Figure 2—2: SELECT FORMAT submenu .. ....................
Figure 2-3: SELECT SIGNAL submenu . ......................
Figure 2—-4: TIMING submenu . ....... ... ... .. ... ... ... .....
Figure 3—1: Simplified block diagram of the BG7 Generator module

Figure 4—-1: Equipment connection for verifying the trilevel sync
OULPULS e et e e e

Figure 4-2: Equipment connection for verifying burst and sync
amplitude . . ...

Figure 5-1: BG7 circuitboard view. . . .. ........ . ... ... . ...

Figure 5-2: Equipment connection for adjusting the output offset
and gain . ...

Figure 5-3: Equipment connection for adjusting luminance gain. . .

Figure 6-1: Troubleshooting procedure (1) ... ..................
Figure 6-2: Troubleshooting procedure (2) ... ..................
Figure 9-1: BG7 Generator module connections. . .. ............
Figure 10-1: BG7 Generator module exploded view. . .. .........

Table 1-1: Black burst and HDTV trilevel sync outputs ..........

Table 1-2: Color bars and black burst with field ID outputs
(OPtIoN CB) .« v

Table 1-3: Environmental characteristics .. ....................
Table 4—-1: Equipment required for Performance Verification .. ...
Table 4-2: BG7 Calibration Data Report ......................
Table 5-1: Equipmentrequired . ........... ...,
Table 6-1: Required tools . .. ... ... i
Table 6-2: Equipment required for troubleshooting .............

BG7 Black Generator Service Manual

3-1

10-4

1-2

1-3
4-1
4-2
5-1
6-5



Table of Contents

iv BG7 Black Generator Service Manual



Y A
Preface

This is the service manual for the BG7 Generator module. This manual contains
information needed to service an BG7 Generator module to the module level.

Manual Structure

This manual is divided into sections, suctSagcification@andTheory of
Operation Further, some sections are divided into subsections, sirRrodisct
DescriptionandRemoval and Installation Procedures

Sections containing procedures also contain introductions to those procedures.
Be sure to read these introductions because they provide information needed to
do the service correctly and efficiently. The following are brief descriptions of
each manual section.

B Specificationgontains a description of the BG7 Generator module and the
characteristics that apply to it..

m  Operating Informatiorprovides basic operating information.
m  Theory of Operatiofis an overview of the module’s design.
m  Performance Verificatiowontains procedures to perform the operation.tests

®  Adjustmentgontains a statement explaining that no adjustment is needed for
the BG7 Generator module.

®  Maintenancecontains installation, removal and replacement, and trouble-
shooting instructions.

®  Optionscontains a description of available options for the BG7 Generator
module.

m  Replaceable Electrical Parfer the module level are included in the
Replaceable Mechanical Parts list.

®  Diagramcontains an interconnect diagram showing the connections between
the BG7 Generator module and the mainframe.

m  Replaceable Mechanical Patlists the part numbers for replacement parts
that you can order. Exploded view illustrations help you to identify the parts.
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Related Manuals

The following documents are related to the BG7 Generator module.

m TheTG700 TV Signal Generator Platform User Man(legktronix part
number 070-A799-XX) describes how to use the TG700 mainframe and all
modules. It also contains information about remote commands and program-
ming structure for the TG700 mainframe and all modules.

B TheTG700 TV Signal Generator Platform Module Installation Instructions
(Tektronix part number 070-A824-XX) describes how to install and remove
the modules, and how to upgrade the firmware of the mainframe.

Contacting Tektronix

Phone 1-800-833-9200

Address Tektronix, Inc.
Department or name (if known)
14200 SW Karl Braun Drive

P.O. Box 500

Beaverton, OR 97077

USA
Web site www.tektronix.com
Sales support 1-800-833-9200, select optior 1
Service support 1-800-833-9200, select optior 2
Technical support Email: techsupport@tektronix.com

1-800-833-9200, select optiofi 3
6:00 a.m. — 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Specifications

This section contains a general product description of the BG7 Generator module
followed by the operating specifications of the module.

Product Description

The BG7 Generator module is designed to be installed in the TG700 TV Signal
Generator Platform.

The module is a multi format black generator with the following features:

m  Four NTSC (with or without setup) /PAL black burst and HDTV trilevel
sync outputs

® Individual format and timing control for each output

m  Black burst with field ID and NTSC/PAL color bars signals output
(Option CB)

= Full remote control using Ethernet interface
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Electrical Characteristics

Tables 1-1 and 1-2 list the electrical characteristics of the BG7 Generator
module.

Table 1-1: Black burst and HDTV trilevel sync outputs

Characteristic Performance requirements Reference information
Connector BNC
Number of outputs 4 BLACK1, BLACK2, BLACK3, and BLACK4
Output impedance, typical 75Q
Return loss =30dB To 30 MHz
Burst amplitude accuracy +2% NTSC and PAL
Sync amplitude accuracy
NTSC/PAL +2%
TriLevel +2%
Blanking level 0+50mV
SCH phase accuracy 0° +5°
Timing offset
Range Full color frame
Resolution
NTSC/PAL 1/54 us =18.5ns
TriLevel 1/74.25 us or 1/(74.25/1.001) us =13.9ns
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Table 1-2: Color bars and black burst with field ID outputs (option CB)

Characteristic Performance requirements Reference information

Color bars signals

NTSC 100 % Color Bars, 75 % Color Bars, SMPTE
Color Bars, 40 % Flat Field, SNG Color Bar,
Monitor Setup Matrix

NTSC No Setup 100 % Color Bars, 75 % Color Bars, SMPTE
Color Bars, 40 % Flat Field, SNG Color Bar,
Monitor Setup Matrix

PAL 100 % Colour Bars, 75 % Colour Bars,

100 % Colour Bars Over Red, 75 % Colour
Bars Over Red, 40 % Flat Field, SNG Color
Bars, 4 Level Pluge, Monitor Setup Matrix

Black burst with field ID Complies with SMPTE 318M
Luminance amplitude accuracy +1% Measured at 700 mV.
Chrominance to luminance gain +2% Chrominance is measured at red portion of

the 75 % Colour Bar Over Red signal.

Environmental Characteristics

Table 1-3 lists the environmental characteristics of the BG7 Generator module.

Table 1-3: Environmental characteristics

Characteristic Description
Temperature
Operating 0° Cto +50° C
Nonoperating -20° Cto +60° C
Relative Humidity
Operating 20% to 80% (No condensation) ; Maximum wet-bulb temperature 29.4° C
Nonoperating 5% t0 90% (No condensation) ; Maximum wet-bulb temperature 40.0° C
Altitude
Operating To 4.5 km (15,000 feet)
Maximum operating temperature decreases 1° C each 300 m above 1.5 km.
Nonoperating To 15 km (50,000 feet)
Vibration
Operating 3.04 m/s? (0.31 Gyyg), 5 to 500 Hz, 10 min, three axes
Nonoperating 23.3 m/s? (2.38 Gys), 5 Hz to 500 Hz, 10 min, three axes
Shock
Nonoperating 294 m/s2 (30 G), half-sine, 11 ms duration
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Operating Instructions

Operating Procedure

Before servicing the BG7 Generator module, read the following operating
instructions. These instructions are at the level appropriate for servicing the BG7
Generator module. The user manual contains complete operator instructions.

This section provides the following information:
m  Operating Procedure

m  BG7 Module Main Menu

After the module is installed in the mainframe, and the mainframe is installed in
the rack or other location where it will be used, access each function of the
module with the following procedure:

1. Connect the power connector on the rear panel and AC electric power source
using the power cord. Electric power is supplied to the mainframe.

2. Wait until the main frame and installed modules have completed their
initialization process. Check that there are no error messages on the display.

3. The first menu item of the mainframe main menu, shown below, appears on
the display after initialization is complete.

TG700 : PRESET

4. Press the front-panBODULE button until the BG7 module main menu
shown below appears.

BG7 [x] : SELECT OUTPUT
BLACK1

5. Select the main menu item or submenu item by pressing the front-panel
arrow buttons.

Refer to the explanation beginning on the next page for the details of the
main menu and the submenu items.

BG7 Black Generator Service Manual 2-1



Operating Instructions

BG7 Module Main Menu

In the BG7 module main menu, there is one menu item to select the output
whose parameters are to be changed. Figure 2—1 shows the BG7 module main

menu.
Selection by the MODULE button
BLACK 1 ENTER
BG7 [x] : SELECT OUTPUT BLACK 2 — >
BLACK 1 Q D BLACK 3 To SELECT FORMAT submenu
BLACK 4 CANCEL
ENTER
BG7[x]: BLACK 1: TIMING
CANCEL
To TIMING submenu
(Page 2-3)

Figure 2-1: BG7 module main menu

SELECT FORMAT  This menu allows you to set the video format for the selected output. Figure 2—2
Submenu  shows the SELECT FORMAT Submenu.

NTSC ENTER
< D NTSC No Setup — >

BG7 [x] : BLACK 1 : SELECT FORMAT

NTSC To SELECT SIGNAL submenu

PAL -

HD SYNC CANCEL

Figure 2-2: SELECT FORMAT submenu

2-2 BG7 Black Generator Service Manual



Operating Instructions

SELECT SIGNAL  This menu allows you to select black signal output from the selected BLACK
Submenu output. Figure 2—3 shows the SELECT SIGNAL submenu.

NTSC and PAL: HD SYNC:
BG7 [x] : BLACK 1 : NTSC NTSC No Setup : Black Burst 1080 60i
Black Burst Q D Black Burst Black Burst No Field REF 1080 59.94i
Black Burst with Field REF 100% Colour Bars* 1080 50i
Black Burst with 10 Field ID* 75% Colour Bars* 1080 24sF
100% Color Bars* 100% Colour Bars Over Red* 1080 23.98sF
75% Color Bars* 75% Color Bars Over Red* 1080 30p
SMPTE Color Bars* 40 % Flat Field* 1080 29.97p
40 % Flat Field* Other 1* 1080 25p
Other 1* Other 2 1080 24p
Other 2* * Option CB only 1080 23.98p
* Option CB only 720 60p
720 59.94p

*These signals are only provided with Option CB, and are only available
through the BLACK 3 and BLACK 4 connectors.

Figure 2-3: SELECT SIGNAL submenu

TIMING Submenu  This menu allows you to adjust the timing offset of the selected black signal
outputs relative to the genlock signal or the internal reference signal. Use the up
(A) or down @) arrow button to select between Vertical and Horizontal. Figure
2—4 shows the TIMING submenu.

From SELECT FORMAT submenu

BG7[X] : TIMING : NTSC ) e
Vertical : 0 Line (s) Q D Adjust vertical timing

BG7 [x] : TIMING : NTSC ) ) -
Horizontal : 0.0000 usec Q D Adjust horizontal timing

Figure 2-4: TIMING submenu
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Theory of Operation

Bus Interface

Sync Generator

D/A Converter & Amp

This section describes the basic operation of the major circuit blocks in the BG7
Generator module.

For information about the TG700 mainframe, refer toTi@e700 TV Signal
Generator Platform Service Manual

This block provides the communication between the mainframe and the module
circuit.

The block creates the digital data of NTSC/PAL black burst signal or HDTV
trilevel sync signal. When optional memories are added, sync generator 3 and 4
can also generate 10 field ID and NTSC/PAL color bar signals.

The block consists of a D/A converter, two amplifiers, and two filters (one is for
NTSC/PAL and another is for HD). The D/A converter converts the digital data
from the Sync Generator to an analog signal and reconstructs the signal for
output.

TN Bus Sync D/A Converter
| Interface Generator 1 & Amp 1 > BLACK 1
Sync _| DJ/A Converter
Generator 2 & Amp 2 BLACK 2
T T T T T B
| |
| | Sync D/A Converter
\ Memory ™1 Generator 3 & Amp 3 BLACK 3
| |
| |
| |
| | .| Sync | DIA Converter
| Memory | Generator 4 & Amp 4 BLACK 4
| |
' Option CBonly |
R J

Figure 3-1: Simplified block diagram of the BG7 Generator module
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Performance Verification

This section provides procedures that verify the performance and functionality of
the BG7 Generator module.

Preparation for Performance Verification

Power On Default Settings

Warm up

Equipment Required

Do the following before starting the performance verification procedures:

Before you perform the performance verification procedures, make sure that the
required instrument settings are saved in the Power On Default preset.

If the instrument settings are saved in the Power On Default preset, you can
recall the settings after the performance verification procedures is completed by
turning the power off and back on.

The BG7 Generator module and test equipment must have had a warm-up period
of at least 20 minutes.

Table 4-1 lists the equipment required for the procedures.

Table 4-1: Equipment required for performance verification

ltem No. Minimum requirement Recommended equipment
Oscilloscope 1 Bandwidth: 200 MHz or higher Tektronix TDS540D

Video measurement set 1 Tektronix VM700T Option 01/11
75 Q BNC cable 1 Length: 42 inches Tektronix part no. 012-0074-00

75 Q feed-through terminator

—_

Tektronix part no. 011-0103-02

75 Q coax terminator

Tektronix part no. 011-0102-01
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Calibration Data Report

Photocopy this form and use it to record the performance test results.

Table 4-2: BG7 calibration data report

Serial Number: Cal Date: Temperature: Humidity:
Step Function Tested Minimum Cal Data Maximum
Black Output (NTSC)
1. Blanking Level
BLACK 1 -50 mV mV +50 mV
BLACK 2 -50 mV mV +50 mV
BLACK 3 -50 mV mV +50 mV
BLACK 4 -50 mV mV +50 mV
2. Burst Amplitude
BLACK 1 (Peak to Peak Value) 280.0 mV mV 291.4 mV
BLACK 2 (Peak to Peak Value) 280.0 mV mV 291.4mV
BLACK 3 (Peak to Peak Value) 280.0 mV mV 291.4 mV
BLACK 4 (Peak to Peak Value) 280.0 mV mV 291.4mV
3. Sync Amplitude
BLACK 1 280.0 mV mV 291.4 mV
BLACK 2 280.0 mV mV 291.4 mV
BLACK 3 280.0 mV mV 291.4 mV
BLACK 4 280.0 mV mV 291.4mV
Tri-Level Sync Output
4, Blanking Level
BLACK 1 -50 mV mV +50 mV
BLACK 2 -50 mV mV +50 mV
BLACK3 -50 mV mV +50 mV
BLACK 4 -50 mV mV +50 mV
5. Sync Amplitude plus
BLACK 1 294.0 mV mV 306.0 mV
BLACK 2 294.0 mV mV 306.0 mV
BLACK 3 294.0 mV mV 306.0 mV
BLACK 4 294.0 mV mV 306.0 mV
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Table 4-2: BG7 calibration data report (Cont.)

Step Function Tested Minimum Cal Data Maximum

6. Sync Amplitude minus
BLACK 1 294.0 mV mV 306.0 mV
BLACK 2 294.0 mV mV 306.0 mV
BLACK 3 294.0 mV mV 306.0 mV
BLACK 4 294.0 mV mV 306.0 mV

Option CB

7. Luminance Gain (Measured on PAL 75% Colour Bars Over Red signal)
BLACK 3 693.0 mV mV 707.0 mV
BLACK 4 693.0 mV mV 707.0 mV

8. Chrominance Gain (Measured on PAL 75% Colour Bars Over Red signal)
BLACK 3 650.6 mV mV 677.0mV
BLACK 4 650.6 mV mV 677.0mV
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Performance Verification Procedures

Be sure you have performed tReeparation for Performance Verificatidmefore
proceeding.

WARNING. Dangerous electric shock hazards exist inside the TG700 mainframe.
! Only qualified service personnel should perform these procedures.

Trilevel Sync Outputs  This test verifies the blanking level and sync amplitude of trilevel sync signals.
The following equipment is required for the test:

m  Oscilloscope
m 75Q BNC cable
m  75Q feed-through terminator

Perform the following procedure to verify that the blanking level and sync
amplitude of trilevel sync signals.

1. Use the 78 BNC cable and the 7Q feed-through terminator to connect
the BLACK 1 connector on the BG7 Generator module to the oscilloscope
CH1 input as shown in Figure 4-1.

Oscilloscope (TDS540D)

I-| (e i e B e B e B e B e
O O ooo
ooo
o o = Saoo
i: o cao
— ooo
o o

@ O
= O
Qy Ccoocoooo 0 (P\

TG700 mainframe
rear panel

. ©

cococoo

BG7 module \_ 75 Q feed-through

terminator

75 Q BNC cable

Figure 4-1: Equipment connection for verifying the trilevel sync outputs

2. Recall the Factory Default preset as follows:
a. Press théODULE button to display the TG700 main menu.
b. Press the upK) or down §) arrow button to sele®@ECALL .
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c. Press the left4) or right @) arrow button to seleé¢tactory Default.
d. Pressth&NTER button to recall the factory default settings.

3. Select thel080 59.94HD sync signal for BLACK 1 to BLACK 4 as
follows:

a. Press théMODULE button to display the BG7 main menu.

b. Press the left4) or right @) arrow button to sele@LACK 1, and
then press thENTER button.

c. Press the left4) or right @) arrow button to sele¢iD SYNC, and
then press thENTER button.

d. Press the left4) or right @) arrow button to seledt080 59.94iand
then press thENTER button.

e. Press th&€ ANCEL button twice to return the module main menu.

f. Repeat parts b through e of this step to select the 1080 59.94i HD sync
signal for BLACK 2 to BLACK 4.

4. Set the oscilloscope settings as indicated below:

Vertical ............. 50 mV/div
Vertical offset . .. ... .. oV
Horizontal . .......... 500 ns/div
Horizontal position. ... Center

Trig position . ........ 50 %
Trigslope ........... Rising Edge
Acquire menu. ....... Average 32

Verify that the blanking level is within the range of +50 mV to —50 mV.
Change the oscilloscope vertical scale to 10 mV/div.
Align the blanking level with the center graticule line on the oscilloscope.

Change the oscilloscope vertical offset to 300 mV.

© ®© N o o

Verify that the high level of the signal (sync amplitude plus) is within the
range of +0.6 div to —0.6 div to the center graticule (except for ringing of the
rising edge).

10. Change the oscilloscope vertical offset to —300 mV.

11. Verify that the low level of the signal (sync amplitude minus) is within the
range of +0.6 div to —0.6 div to the center graticule (except for ringing of the
falling edge).

BG7 Black Generator Service Manual 4-5



Performance Verification

4-6

Black Burst Outputs

12. Change the BNC cable connection from BLACK 1 connector to the
BLACK 2 connector on the BG7 Generator module and repeat steps 5
through 11.

13. Change the BNC cable connection from BLACK 2 connector to the
BLACK 3 connector on the BG7 Generator module and repeat steps 5
through 11.

14. Change the BNC cable connection from BLACK 3 connector to the
BLACK 4 connector on the BG7 Generator module and repeat steps 5
through 11.

This test verifies the blanking level, burst amplitude, and sync amplitude of
black burst signals. The following equipment is required for the test:

m  Oscilloscope

®m  Video measurement set

m  75Q feed-through terminator
m  75Q coax terminator

Perform the following procedure to verify that the blanking level, burst
amplitude, and sync amplitude of black burst signals.

Use the equipment connection and controls from the previous test.

1. Change the BNC cable connection from BLACK 4 connector to the BLACK
1 connector on the BG7 Generator module

2. Select theNTSC Black Burst signal for BLACK 1 to BLACK 4 as follows:
a. Press théMODULE button to display the module main menu.

b. Press the left4) or right @) arrow button to sele@LACK 1, and
then press thENTER button.

c. Press the left4) or right @) arrow button to sele®TSC, and then
press th&eNTER button.

d. Press the left4) or right @) arrow button to sele&lack Burst, and
then press thENTER button.

e. Press th&€ ANCEL button twice to return the module main menu.

f. Repeat parts b to e of this step to select the NTSC black burst signal for
BLACK 2 to BLACK 4.
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3. Set the oscilloscope settings as indicated below:

Vertical ............. 50 mV/div
Vertical offset . . ...... oV
Horizontal . .......... lus/div
Horizontal position. . .. Center
Trig position .. ....... 10 %
Acquire menu. . ... ... Average 32
Measure menu. . . . . .. Mean
Trigtype . ........... Video

Trig standard. . .. ... .. NTSC
Trigsource . ......... CH1

Trig polarity ......... Negative
Trigfiled ...........! Odd Field
Trigline............ 2

Trigmode . .......... MONO (2 Field)

4. \Verify that the blanking level is within the range of +50 mV to =50 mV.

5. Change the BNC cable connection from BLACK 1 connector to the BLACK
2 connector on the BG7 Generator module and repeat step 4.

6. Change the BNC cable connection from BLACK 2 connector to the BLACK
3 connector on the BG7 Generator module and repeat step 4.

7. Change the BNC cable connection from BLACK 3 connector to the BLACK
4 connector on the BG7 Generator module and repeat step 4.

8. Change the BNC cable connection from BLACK 4 connector to the BLACK
1 connector on the BG7 Generator module.

9. Disconnect the BNC cable from the @5feed-through terminator on the
oscilloscope’s input, and then connect the BNC cable to the CHAN A
connector on the video measurement set as shown in Figure 4-2.

10. Use the 732 coax terminator to terminate the other loop through to the
CHAN A connector on the video measurement set.

11. Press théMeasure button on the video measurement set to open the Measure
mode display.
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75 Q BNC cable
( )

75 Q coax terminator

) {©©7 @

TG700 mainframe
rear panel

o Jo@o( Joe Jo

©
Video measurement set
BG7 module rear panel (VM700T Option 01/11)

Figure 4-2: Equipment connection for verifying burst and sync amplitude

12. Touch theMode soft key to set the instrument to Analog mode, and then
touch theH_Timing soft key.

13. Press thélenu button to display the H_Timing main menu.

14. Touch theAverage soft key and rotate the front-panel knob to set the value
to 32.

15. Press th&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

16. Verify that the burst and sync amplitude are within the range of 39.2 IRE to
40.8 IRE.

17. Change the BNC cable connection from BLACK 1 connector to the BLACK
2 connector on the BG7 Generator module and repeat step 16.

18. Change the BNC cable connection from BLACK 2 connector to the BLACK
3 connector on the BG7 Generator module and repeat step 16.

19. Change the BNC cable connection from BLACK 3 connector to the BLACK
4 connector on the BG7 Generator module and repeat step 16.

Luminance and Chrominance Gain (Option CB Only). This test verifies the
luminance and chrominance gain of the color bars signal.

20. Change the BNC cable connection from BLACK 4 connector to the BLACK
3 connector on the BG7 Generator module.
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21. Select ther5% Colour Bars Over Redsignal for BLACK 3 and BLACK 4
as follows:

a. Pressthé/ODULE button to display the BG7 main menu.

b. Press the left4) or right @) arrow button to sele@LACK 3, and
then press thENTER button.

c. Press the left4) or right @) arrow button to sele®AL, and then
press th&aNTER button.

d. Press the left4) or right @) arrow button to seledtt% Colour Bars
Over Red, and then press tHeNTER button.

e. Press th&€ ANCEL button twice to return the module main menu.

f. Repeat parts b through d of this step to select the 75% Colour Bars Over
Red signal for BLACK 4.

22. Press théMeasure button on the video measurement set to open the Measure
mode display.

23. Touch theVideo Standard soft key to change the acceptable video standard
for PAL.

24. In the Measure mode display, touch @@lor Bar soft key to open the
Color Bar measurement display.

25. Press théMenu button to display the Color Bar main menu.

26. Touch theAverage soft key and rotate the front-panel knob to set the value
to 256.

27. Press thé&elect Linebutton and rotate the front-panel knob set the
measurement line to 100 (Field=1 Line=100).

28. Verify that the luminance gain (level) is within the range of 693.0 mV to
707.0 mV.

29. Verify that the chrominance gain (level) is within the range of 650.6 mV to
677.0 mV. Note that the chrominance gain is measured by Red.

30. Change the BNC cable connection from BLACK 3 connector to the BLACK
4 connector on the BG7 Generator module and repeat steps 28 and 29.

This completes thBerformance Verificatioprocedure. If you require further
assistance, contact your nearest Tektronix Service Center.
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Adjustment Procedures

This section contains information needed to adjust the BG7 Generator module.

Adjustment in the BG7 Generator module are for the output offset, output gain,
and luminance gain.

Requirements for Adjustment

Personnel

Warm-Up Period

Access

Equipment Required

Table 5-1: Equipment required

Before doing the adjustment, note the following requirements.

This procedure is only to be performed by trained service technicians.

The BG7 Generator module requires a 20 minute warm-up time in°aG-29
+30° C environment before it is adjusted. Adjustments done before the operating
temperature has stabilized may cause errors in performance.

When adjusting the blanking, luminance, and chrominance levels, you need to
remove the top cover of the TG700 mainframe. For removal and installation
procedures for the top cover, refer to @700 TV Signal Generator Platform
Service Manual

Table 5-1 lists the equipment required to adjust the output offset, output gain,
and luminance gain.

ltem No. Minimum requirement Recommended equipment
TV signal generator platform 1 Tektronix TG700

Digital multimeter 1 51/2 digits FLUKE 8842A

Video measurement set 1 Tektronix VM700T Option 01/11
75 Q BNC cable 1 Length: 42 inches Tektronix part no. 012-0074-00

75 Q coax terminator

Tektronix part no. 011-0102-03

BNC T connector

Tektronix part no. 103-0030-00

BNC female to dual banana
adapter

Tektronix part no. 103-0090-00
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Output Offset and Gain Adjustment

Preparation  To perform the output offset and gain adjustment, you must first remove the top
cover of the TG700 mainframe. For removal and installation procedures for the
top cover, refer to th€G700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable resistors on the BG7
circuit board. See Figure 5-1.

R481 R581 R491 R591

\ L/
] J OO
: = SE = gl v a=
GQI-IDDD
D GGD[JD @I
L DDED GVJDDE\D

R681 R781 R691 R791

Figure 5-1: BG7 circuit board view

Procedure

nents when operating the TG700 mainframe with the top cover removed.

f WARNING. To avoid serious injury, do not touch exposed connectors or compo-
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 782 BNC cable, BNC T connector, T8 coax terminator, and BNC
female-to-dual banana adapter to connect the BLACK 1 connector on the
BG7 Generator module to the INPUT connector on the digital multi meter as
shown in Figure 5-2.
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75 Q BNC cable

Digital multimeter
BNC T connector ‘

N

TG700 mainframe
rear panel

O
9 Dooooo 28
T o ooooooog o

®@
DN
i
B
@<>©
o0
- ®

' BNC female-to-dual banana adapter

BG7 module

75 Q coax terminator

Figure 5-2: Equipment connection for adjusting the output offset and gain

2. Press thtfODULE , FORMAT , andFRONT PANEL ENABLE buttons
simultaneously, and then release M @DULE andFORMAT buttons to
re-start the instrument in Factory mode.

3. Select the DAC Offset (OV DC) calibration signal for BLACK 1 through
BLACK 4 as follows:

a. PressthélODULE button to display thBG7 main menu.
b. Press the upK) or down ) arrow button to sele€ALIBRATION .

c. Press the left4) or right @) arrow button to sele®@LACK 1, and
then press thENTER button.

d. Press the left4) or right @) arrow button to sele€@AL : DAC Offset
(OV DC), and then press tHENTER button.

e. Press th&€ ANCEL button.

f. Repeat parts c through e of this step to select the calibration signal for
BLACK 2 through BLACK 4.

4. Locate variable resistor R491 on the BG7 circuit board. See Figure 5-1.
5. Adjust R491 so that the output offset is @\ mV.

6. Change the BNC cable connection from BLACK 1 connector to the BLACK
2 connector on the BG7 Generator module.

7. Locate variable resistor R591 on the BG7 circuit board. See Figure 5-1.
8. Adjust R591 so that the output offset is @&\¥ mV.

9. Change the BNC cable connection from BLACK 2 connector to the BLACK
3 connector on the BG7 Generator module.

10. Locate variable resistor R691 on the BG7 circuit board. See Figure 5-1.
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11.
12.

13.
14.
15.

16.
17.
18.

19.
20.
21.

22.
23.
24,

25.
26.

5-4

Adjust R691 so that the output offset is &Y mV.

Change the BNC cable connection from the BLACK 3 connector to the
BLACK 4 connector on the BG7 Generator module.

Locate variable resistor R791 on the BG7 circuit board. See Figure 5-1.
Adjust R791 so that the output offset is @&\ mV.

Select the DAC Gain (1.000V DC) calibration signal for BLACK 1 through
BLACK 4 as follows:

a. Press the left4) or right @) arrow button to sele@LACK 1, and
then press thENTER button.

b. Press the left4) or right @) arrow button to sele@AL : DAC Gain
(1.000V DC) and then press tHeNTER button.

c. Press th& ANCEL button.

d. Repeat parts a through c of this step to select the calibration signal for
BLACK 2 through BLACK 4.

Locate variable resistor R481 on the BG7 circuit board. See Figure 5-1.
Adjust R481 so that the output gain is X mV.

Change the BNC cable connection from the BLACK 1 connector to the
BLACK 2 connector on the BG7 Generator module.

Locate variable resistor R581 on the BG7 circuit board. See Figure 5-1.
Adjust R581 so that the output gain is X mV.

Change the BNC cable connection from the BLACK 2 connector to the
BLACK 3 connector on the BG7 Generator module.

Locate variable resistor R681 on the BG7 circuit board. See Figure 5-1.
Adjust R681 so that the output gain is X mV.

Change the BNC cable connection from the BLACK 3 connector to the
BLACK 4 connector on the BG7 Generator module.

Locate variable resistor R781 on the BG7 circuit board. See Figure 5-1.

Adjust R781 so that the output gain is /L mV.
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Luminance Gain Adjustment (Option CB Only)

Preparation  To perform the luminance gain adjustment, you must first remove the top cover
of the TG700 mainframe. For removal and installation procedures for the top
cover, refer to th@G700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable resistors on the BG7
circuit board. See Figure 5-1.

Procedure

WARNING. To avoid serious injury, do not touch exposed connectors or compo-
nents when operating the TG700 mainframe with the top cover removed.
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 782 BNC cable to connect the BLACK 3 connector on the BG7
Generator module to the CHAN A connector on the video measurement set
as shown in Figure 5-3.

2. Use the 782 coax terminator to terminate the other loop through to the
CHAN A connector on the video measurement set.

75 Q BNC cable
( )

S5 TTTE 2

75 Q coax terminator

TG700 mainframe
rear panel

o Jo@o( Joe Jo

©
Video measurement set
BG7 module rear panel (VM700T Option 01/11)

Figure 5-3: Equipment connection for adjusting luminance gain
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10.
11.

12.

13.
14.
15.

Select ther5% Colour Bars signal for BLACK 3 and BLACK 4 as follows:
a. PressthéIlODULE button to display the BG7 main menu.

b. Press the left{) or right @) arrow button to sele@LACK 3, and
then press thENTER button.

c. Press the left4) or right @) arrow button to sele®AL, and then
press th&aNTER button.

d. Press the left4) or right @) arrow button to seledtt% Colour Bars,
and then press tHENTER button.

e. Press th&€€ ANCEL button twice to return the module main menu.

f. Repeat parts steps b through d of this step to select the 75% Colour Bars
signal for BLACK 4.

Press théMeasure button on the video measurement set to open the Measure
mode display.

Touch theVideo Standard soft key to change the acceptable video standard
for PAL.

In the Measure mode display, touch @aor Bar soft key to open the
Color Bar measurement display.

Press théMenu button to display the Color Bar main menu.

Touch theAverage soft key and rotate the front-panel knob to set the value
to 16.

Locate variable resistor R681 on the BG7 circuit board. See Figure 5-1.
Adjust R681 so that the luminance gain (White) is 7004015 mV.

Verify that chrominance gain (Red) is within the range of 658.8 mV to
668.8 mV.

Change the BNC cable connection from the BLACK 3 connector to the
BLACK 4 connector on the BG7 Generator module.

Locate variable resistor R781 on the BG7 circuit board. See Figure 5-1.
Adjust R781 so that the luminance gain (White) is 700401V5 mV.

Verify that chrominance gain (Red) is within the range of 658.8 mV to
668.8 mV.
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Maintenance

This section contains instructions and procedures for maintaining the BG7
Generator module. For information on servicing the mainframe, refer to the
TG700 TV Signal Generator Platform Service Manual

The following information can be found in this section:

®m  Preparation page 6-1

®m  Inspection and Cleaning (preventive maintenance) page 6-3
m  Repackaging Instructions page 6-3

®  Removal and Replacement page 6-5
®  Troubleshooting page 6—7

If the instrument does not function properly, troubleshooting and corrective
measures should be taken immediately to prevent additional problems.

NOTE. Contact your local Tektronix representative for information on where to
return your instrument if it requires repair during the warranty period.

Preparation

Please read and follow these preparation instructions before attempting to
perform any maintenance or service to the instrument.

Servicing Prerequisites ~ Make sure of the following before beginning any instrument service:

®  The maintenance or service of this instrument must be performed by
qualified service personnel only.

m  Read theService Safety Summadocated at the beginning of this manual
before attempting to perform any maintenance or service to the instrument.

m  Read theéperating Informatiorsection of this manual before attempting to
perform any maintenance or service to the instrument.
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Electrostatic Damage
Prevention

VAN

This instrument contains electrical components that are susceptible to damage
from electrostatic discharge. Static voltages of 1 kV to 30 kV are common in
unprotected environments.

CAUTION. Static discharge can damage any semiconductor component in this
instrument.

6-2

Observe the following precautions to avoid static damage:
®  Minimize handling of static-sensitive components.

B Transport and store static-sensitive components or assemblies in their
original containers, on a metal rail, or on conductive foam. Label any
package that contains static-sensitive assemblies or components.

m  Discharge the static voltage from your body by wearing a wrist strap while
handling these components. Servicing static-sensitive assemblies or
components should only be performed at a static-free workstation by
qualified personnel.

m  Nothing capable of generating or holding a static charge should be allowed
on the workstation surface.

m  Keep the component leads shorted together whenever possible.
m  Pick up components by the body, never by the leads.
® Do not slide the components over any surface.

®  Avoid handling components in areas that have a floor or work surface
covering capable of generating a static charge.

m  Use a soldering iron that is connected to earth ground.

m  Use only special antistatic, suction-type or wick-type desoldering tools.

NOTE. A 2% RMA flux content solder is recommended for making repairs in this
instrument. Cleaning of rosin residue is not recommended. Most cleaning
solvents tend to reactivate the rosin and spread it under components where it
may cause corrosion under humid conditions. The rosin residue, if left alone,
does not exhibit these corrosive properties.
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Inspection and Cleaning

General Care

VAN

Inspecting and Cleaning
Procedures

Performance Verification

Preventive maintenance consists of cleaning, visual inspection, performance
checking, and, if needed, readjustment. The preventive maintenance schedule
established for the instrument should be based on the environment in which it is
operated and the amount of use. Under average conditions, scheduled preventive
maintenance should be performed every 2000 hours of operation.

Protect the module from adverse weather conditions. The module is not
waterproof.

CAUTION. To avoid damage to this module, do not expose it to sprays, liquids, or
solvents. Do not flex the circuit board if you remove the board from its mounting
shield. The circuit board can be damaged by flexing. The shield provides
necessary structural support to the circuit board.

Clean the mainframe and modules often enough to prevent dust or dirt from
accumulating. Refer timspecting and Cleaning ProcedurnestheTG700 TV
Signal Generator Platform Service Manual

Check module performance after each 2000 hours of operation or every

12 months. This will help to ensure maximum performance and assist in locating
defects that may not be apparent during regular operation. Performance
verification procedures are included in this manual.

Repackaging Instructions

Use the following instructions to prepare your instrument for shipment to a
Tektronix, Inc., Service Center:

1. Attach atag to the instrument showing: the owner, complete address and
phone number of someone at your firm who can be contacted, the instrument
serial number, and a description of the required service.

2. Package the instrument in the original packaging materials. If the original
packaging materials are not available, follow these directions:

a. Obtain a carton of corrugated cardboard having inside dimensions six or
more inches greater than the dimensions of the instrument. Use a
shipping carton that has a test strength of at least 250 pounds (113.5 kg).

b. Surround the module with a protective (anti-static) bag.
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c. Pack dunnage or urethane foam between the instrument and the carton. If
using Styrofoam kernels, overfill the box and compress the kernels by
closing the lid. There should be three inches of tightly packed cushion-
ing on all sides of the instrument.

3. Seal the carton with shipping tape, industrial stapler, or both.

BG7 Black Generator Service Manual



./
Removal and Replacement

This section contains the instructions on how you can remove and replace the
customer replaceable parts of the BG7 Generator module.

Tools Required

The following tools are required to perform the removal and replacement
procedures:

Table 6-1: Required tools

Name Description Tektronix part number

Screwdriver handle Accepts Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screws

#2 Phillips tip Phillips-driver bit for #2 size screws

Nut driver, 14 mm Special nut driver for removing the BNC 030-A041-00
connectors of the BG7 module

Replacing the Rear Panel Connectors and Chassis

It is usually not necessary to replace the rear panel connectors and chassis.
However, if a connector or chassis becomes damaged, you can replace them.

Replacing the Rear Panel  Perform the following procedure to replace the rear panel connector:

Connectors . o .
Use theModule Installationsection in th@ G700 TV Signal Generator

Platform Service Manudb remove the BG7 Generator module from the
mainframe.

2. Disconnect the cables at P830 (BLACK 1), J880 (BLACK 2), J930 (BLACK
3) and J980 (BLACK 4) on the BG7 circuit board.

3. Use the 14 mm nut driver to remove the nut securing the damaged connector
to the chassis. Pull the connector away.

4. Perform steps 2 and 3 in reverse order to replace the connector.

BG7 Black Generator Service Manual 6-5



Removal and Replacement

Replacing the chassis  Perform the following procedure to replace the chassis:

1. Use the 14 mm nut driver to remove the nuts from each of the rear panel
connectors.

2. Use a screwdriver with a #2 Phillips tip to remove the six screws securing
the BG7 circuit board to the chassis.

3. Lift the circuit board up and away from chassis, and then place it on a static
free surface.

4. Set the replacement chassis on a firm, flat, static-free work surface.
5. Carefully place the circuit board in place on the chassis.

6. Use a screwdriver with a #2 Phillips tip to install the five screws securing the
circuit board to the chassis.

7. Apply the rear panel to the chassis, and then install all the rear panel
connectors to the chassis.
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Troubleshooting

This section contains instructions and procedures for troubleshooting the BG7
Generator module. These procedures will help you decide whether it is necessary
to replace your module.

If the TG700 mainframe does not boot up or if the display is not working, refer
to Troubleshootingn theTG700 TV Signal Generator Platform Service Manual

Equipment Required

The equipment listed in Table 6-2 is required for troubleshooting.

Table 6-2: Equipment required for troubleshooting

Equipment description Minimum requirements/example

Screwdriver handle Accept Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads
TG700 mainframe A TG700 mainframe that is functioning correctly.

Backing up the instrument settings

Before you begin the trouble shooting procedures, create a preset to save your
instrument settings as follows:

1.

Press thé¢MODULE button until the mainframe main menu (TG700:
PRESET) appears.

Press th&NTER button to access the PRESET submenu.
Press the upK) or down §) arrow button to seleGAVE.

Press the left<4) or right @) arrow button to select a preset number to save
instrument settings.

Press th&NTER button to save the current instrument settings to the new
preset.

After the problem is solved, recall the preset you created.
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Troubleshooting Trees

Start
Power on the TG700 as follows: For Option CB
1. Connect the power cable to the instrument. Power on the TG700 in factory mode and execute
2. Wait until the mainframe and the module completely diagnostics as follows:

initialize. Check that no error messages appear on ) )
the display. 1. Connect the power cable to the instrument with the

3. Press the front-panel MODULE button. FRONT PANEL ENABLE button pressed.
2. Press the up and down arrow button to select
UTILITY, and then press the ENTER button.
3. Press the up and down arrow button to select
DIAGNOSTICS, and then press the ENTER button.
4. Press the left and right arrow button to select
Memory, and then press the ENTER button.

Is the message
“Fail: BG7 Diag
error” displayed?

Is the BG7 main

menu displayed? Replace the module.

Perform the Function Check Perform the Function Check
procedures in the User manual. procedures in the User manual.

Figure 6-1: Troubleshooting procedure (1)
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No Power off and remove the module, and
then install it into the TG700 mainframe
that is functioning correctly.

Is the module
operating correctly?

Yes
The problem is probably in the
Is tthe moduletl ) TG700 mainframe. Refer to Trouble
operating correctly: shooting in the TG700 TV Signal
Generator Platform Service Manual.
BG7 Module OK Replace the module.

Figure 6-2: Troubleshooting procedure (2)
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This section describes options that are available for the BG7 Generator module.
The following options are available.

m  Option CB (Adds NTSC/PAL Color Bars )

m  Option D1 (Test data report)

Option CB Description

Option CB adds 10 field ID and NTSC/PAL color bar signals to the standard
black burst signal. These additional signals are available from the BLACK 3 and
BLACK 4 outputs only.

Option D1 Description

A calibration data test result report will be provided with the BG7 Generator
module when this option is specified.
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Replaceable Electrical Parts

The module-level replaceable electrical parts are included iRepkaceable
Mechanical Partdist. Since component-level repair is not supported, individual
electrical components are not listed.
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Diagram
s
BLACK 1
BLACK 2
Rear-panel <
connectors
BLACK 3
BLACK 4

Figure 9-1 shows the BG7 Generator module and how it interconnects with the
TG700 TV Signal Generator Platform.

Diagrams showing mainframe component interconnections, such as power
supply and oscillator, can be found in @700 TV Signal Generator Platform
Service Manual

A block diagram of the BG7 Generator module is located i tieory of
Operationsection, beginning on page 3-1.

BG7 Generator module
TG700 mainframe

|
o0 Oio)% J830 A10
Main board
%O mj/ m\t 9‘ % J880 Slot 2 - 4
fOE”\j/ CE EO)E J930
fo ”\t ) o ff‘)g J980

P010

A10
Main board

Figure 9-1: BG7 Generator module connections
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Mechanical Parts List

This section contains a list of the replaceable modules for the BG7 Generator
module. Use this list to identify and order replacement parts.

Parts Ordering Information

Module Servicing

Replacement parts are available through your local Tektronix field office or
representative.

Changes to Tektronix products are sometimes made to accommodate improved
components as they become available and to give you the benefit of the latest
improvements. Therefore, when ordering parts, it is important to include the
following information in your order:

m  Part number

®m Instrument type or model number

m  Instrument serial number

® [nstrument modification number, if applicable

If you order a part that has been replaced with a different or improved part, your
local Tektronix field office or representative will contact you concerning any
change in part number.

Modules can be serviced by selecting one of the following three options. Contact
your local Tektronix service center or representative for repair assistance.

Module Exchange. In some cases you may exchange your module for a reman-
ufactured module. These modules cost significantly less than new modules and
meet the same factory specifications. For more information about the module
exchange program, call 1-800-833-9200. Outside North America, contact a
Tektronix sales office or distributor; see the Tektronix web site for a list of
offices: www.tektronix.com

Module Repair and Return. You may ship your module to us for repair, after which
we will return it to you.

New Modules. You may purchase replacement modules in the same way as other
replacement parts.
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Using the Replaceable Parts List

Parts list column descriptions

This section contains a list of the mechanical and/or electrical components that
are replaceable for the BG7 Generator module. Use this list to identify and order
replacement parts. The following table describes each column in the parts list.

Column | Column name Description

1 Figure & Index Number | ltems in this section are referenced by figure and index numbers to the exploded view
illustrations that follow.

2 Tektronix Part Number Use this part number when ordering replacement parts from Tektronix.

3and4 | Serial Number Column three indicates the serial number at which the part was first effective. Column four
indicates the serial number at which the part was discontinued. No entries indicates the part is
good for all serial numbers.

5 Qty This indicates the quantity of parts used.

Name & Description An item name is separated from the description by a colon (:). Because of space limitations, an

item name may sometimes appear as incomplete. Use the U.S. Federal Catalog handbook
H6-1 for further item name identification.

7 Mfr. Code This indicates the code of the actual manufacturer of the part.

8 Mfr. Part Number This indicates the actual manufacturer’s or vendor’s part number.

Abbreviations

Mfr. Code to Manufacturer

Cross Index

Manufacturers cross index

Abbreviations conform to American National Standard ANSI Y1.1-1972.

The table titled Manufacturers Cross Index shows codes, names, and addresses
of manufacturers or vendors of components listed in the parts list.

Mfr.

code  Manufacturer Address City, state, zip code

$3109  FELLER 72 VERONICA AVE SUMMERSET NJ 08873
UNIT 4

TKO191  TEKTRONIX JAPAN PO BOX 5209 TOKYO JAPAN 100-31
TOKYO INTERNATIONAL

TK2432  UNION ELECTRIC 15/F #1, FU-SHING N. ROAD TAIPEI, TAWAN ROC

2W733  BELDEN CORPORATION 2200 US HIGHWAY 27 SOUTH RICHMOND IN 47375-0010
PO BOX 1980

80009  TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON, OR 97077-0001
PO BOX 500
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-1 116-A003-00 1 EXCHANGE MODULE:BG7 80009
116-A004-00 1 EXCHANGE MODULE:BG7-CB 80009
10-1-1 441-A269-00 1 CHASSIS,MODULE AGL7:ASSY 80009
-2 333-A406-00 1 PANEL,REAR:BG7,AL 80009
-3 214-4946-00 2 SPRING,CONICAL:VXI MOUNTING SCREW,0.26 MM 80009
SUS304,5.4 MML
-4 213-1129-00 2 SCREW,MACHINE:M2.5X11MM L,PAN HD,STL,N1 PL,CROSS 80009
REC & SLOTTED [322401-05]
-5 348-A128-00 25  SHLD GASKET,ELEK:FINGER TYPE,5.1MM LX6.4MM 80009
CM  W,BE-CU [97-645-02]
-6 174-B851-00 4 CABLE ASSY,RF:750HM COAX(RG179),5.5CM L,BNC TO 80009
MCX
-7 211-A245-00 5 SCREW,MACHINE:M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU&LOCK WASHER
-8 334-1378-03 1 MARKER,IDENT:MKD SERIAL NO. FOR TEKTRONIX JAPAN 80009
STANDARD ACCESSORIES
070-A824-XX 1 MANUAL,TECH:MODULE INSTALLATION INSTRUCTIONS TK0191
062-A249-XX 1 SOFTWARE PACKAGE:S/W(CD-R) TKO0191
OPTIONAL ACCESSORIES
070-A800-XX 1 MANUAL,TECH:SERVICE,TG700 TK0191
003-A041-00 1 NUTDRIVER,BOX:14MM HEX,BNC RETAINING TK0191
NUT,MODIFIED 19MM
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Figure 10-1: BG7 Generator module exploded view

10-4 BG7 Black Generator Service Manual









Service Manual

Tektronix
/

DVG7
Digital Video Generator



Copyright© Tektronix, Inc. All rights reserved.

Tektronix products are covered by U.S. and foreign patents, issued and pending. Information in this publication supercedes
that in all previously published material. Specifications and price change privileges reserved.

Tektronix, Inc., P.O. Box 500, Beaverton, OR 97077

TEKTRONIX and TEK are registered trademarks of Tektronix, Inc.



Y A
Table of Contents

Specifications

Operating Information

Theory of Operation

Performance Verification

Adjustment Procedures

Preface . ... %
Manual StrUCtUre. . . . ... %
Related Manuals. . . ... ... e Vi
Contacting TEKIrONIX. . . . .. .o e Vi
SPECIfICAtIONS . . . . o oo 1-1
Product DescCription . . . ... oo 1-1
Electrical CharacteristiCS. . .. ... oot 1-2
Environmental Characteristics . .. ... ... o 1-3
Operating INStructions . . ... . i e 2-1
Operating Procedure . . . ... 2-1
Selectingan Output Signal . . . ... ... 2-2
DVG7 Module Main Menu. . . .. ... 2-4
Theory of Operation .. ....... . 3-1
Performance Verification ............ . ... .. . . . . 4-1
Preparation for Performance Verification. . . .......................... 4-1
Equipment Required. . . ... 4-1
Calibration Data RepOrt. . . ... e 4-2
Performance Verification Procedures. . . .. ... ... . i 4-3
Adjustment Procedures. . . ... 5-1
Requirements for Adjustment. . .. ... e 5-1
Equipment Required. . . ... ... 5-1
Output Level AdJUSIMENL. . . . ..o 5-2

DVG?7 Digital Video Generator Service Manual i



Table of Contents

Maintenance
MaintenanCe. . . ... . 6-1
Preparation. . . ... ... 6-1
Inspectionand Cleaning. . . . ... ... i 6-3
Repackaging INStructions. . . . ... e 6-3
Removal and Replacement . .. ... ... . ... i 6-5
TOOIS REQUIrEd . . . e 6-5
Replacing the Rear Panel Connectorsand Chassis. . . ................ 6-5
Troubleshooting . . . ... 6-7
Equipment Required. . .. ... . 6—7
Backing up the instrumentsettings. . . . ....... ... ... .. . 67
Troubleshooting TreesS . . . .t i 6-8

Options
OPtIONS . . . 7-1
Option BK DeSCHPtioN . . . ...t 7-1
Option D1 DeSCriptioNn . . . ..ottt 7-1

Replaceable Electrical Parts

Replaceable Electrical Parts. . .. ........ ... .. 8-1
Diagram

Diagram . ... 9-1
Mechanical Parts List

Mechanical Parts List . .. ........ .. .. . . .. 10-1

Parts Ordering Information . . .. ... ... 10-1

Using the Replaceable Parts List. ... ... i 10-2

i DVGY7 Digital Video Generator Service Manual



Table of Contents

List of Figures

List of Tables

Figure 2-1: DVG7 module mainmenu. . . .. ..., .. 2-4
Figure 2—2: MOVING PICTURE submenu . .................... 2-5
Figure 2-3: LOGO OVERLAY submenu ....................... 2—6
Figure 2—4: TEXT OVERLAY submenu ....................... 2-7
Figure 2-5: CIRCLE OVERLAY submenu ..................... 2-8
Figure 2—6: AUDIO GROUP submenu. . ....................... 2-9
Figure 2—7: AUDIO CHANNEL submenu . ..................... 2-10
Figure 2-8: TIMING submenu . ....... ... ... .. ... ... ... ...... 2-10
Figure 2-9: VIDEO submenu. . ............ ... i 2-11
Figure 2-10: BLACK submenu (Option BKonly) . . .............. 2-12
Figure 3-1: Simplified block diagram of the DVG7 Generator

module . ... .. 3-2
Figure 4-1: Equipment connection for verifying the serial digital

OULPULS . . o 4-3
Figure 5-1: DVGT7 circuitboard view . . . ........ ... ... ....... 5-2
Figure 5-2: Equipment connection for adjusting the output level . . 5-3
Figure 6-1: Troubleshooting procedure (1) . .................... 6-8
Figure 6-2: Troubleshooting procedure (2) . .. .................. 6-9
Figure 9-1: DVG7 Generator module connections. . . . ........... 9-1
Figure 10-1: DVG7 Generator module exploded view. . . ......... 10-4
Table 1-1: Serial digital video signal outputs . .................. 1-2
Table 1-2: Serial digital black signal outputs (Option BK only) ... 1-2
Table 1-3: Embedded audio .. .......... ... . i 1-3
Table 1-4: Environmental characteristics ...................... 1-3
Table 4-1: Equipment required for Performance Verification .. ... 4-1
Table 4-2: DVG7 Calibration Data Report . .................... 4-2
Table 5-1: Equipmentrequired . ........... ..., 5-1
Table 6-1: Required tools . ......... ... .. ... 6-5
Table 6-2: Equipment required for troubleshooting ............. 67

DVG7 Digital Video Generator Service Manual iii



Table of Contents

iv DVG7 Digital Video Generator Service Manual



Preface

This is the service manual for the DVG7 Digital Video Generator module. This
manual contains information needed to service an DVG7 Generator module to
the module level.

Manual Structure

This manual is divided into sections, suctsagcification@andTheory of
Operation Further, some sections are divided into subsections, surrodsct
DescriptionandRemoval and Installation Procedures

Sections containing procedures also contain introductions to those procedures.
Be sure to read these introductions because they provide information needed to
do the service correctly and efficiently. The following are brief descriptions of
each manual section.

Specificationgontains a description of the DVG7 Generator module and the
characteristics that apply to it.

Operating Informatiorprovides basic operating information.
Theory of Operatiolis an overview of the module’s design.
Performance Verificatiolwontains procedures to perform the operation.tests

AdjustmentProceduresontains procedures for adjusting a DVG7 Generator
module to meet warranted characteristics..

Maintenancecontains installation, removal and replacement, and trouble-
shooting instructions.

Optionscontains a description of available options for the DVG7 Generator
module.

Replaceable Electrical Parfer the module level are included in the
Replaceable Mechanical Parts list.

Diagramcontains an interconnect diagram showing the connections between
the DVG7 Generator module and the mainframe.

Replaceable Mechanical Patists the part numbers for replacement parts
that you can order. Exploded view illustrations help you to identify the parts.
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Related Manuals

Contacting Tektronix

vi

The following documents are related to the DVG7 Generator module.

m TheTG700 TV Signal Generator Platform User Man(legktronix part
number 070-A799-XX) describes how to use the TG700 mainframe and all
modules. It also contains information about remote commands and program-
ming structure for the TG700 mainframe and all modules.

B TheTG700 TV Signal Generator Platform Module Installation Instructions
(Tektronix part number 070-A824-XX) describes how to install and remove
the modules, and how to upgrade the firmware of the mainframe.

Phone

Address

Web site

Sales support

Service support

Technical support

1-800-833-9200

Tektronix, Inc.

Department or name (if known)
14200 SW Karl Braun Drive
P.O. Box 500

Beaverton, OR 97077

USA

www.tektronix.com

1-800-833-9200, select optiofi 1

1-800-833-9200, select optiofi 2

Email: techsupport@tektronix.com

1-800-833-9200, select optiofi 3
6:00 a.m. — 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.

DVG7 Digital Video Generator Service Manual
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Specifications

This section contains a general product description of the DVG7 Generator
module followed by the operating specifications of the module.

Product Description

The DVG7 Generator module is designed to be installed in the TG700 TV Signal
Generator Platform.

The module is a digital video generator which provides NTSC composite digital
signals and 525/625 component digital signals. The module contains the
following features:

m  Two serial digital video outputs
m  Two serial digital black outputs (Option BK)
m  Overlay of circle, text, or logo on the video signal

B Moving picture, generated by scrolling the active picture area of the output
test signal

m  Up to 16 channels of Embedded Audio
m  Full remote control using Ethernet interface

The module can generate video signals with 24 (or 20) bit embedded digital
audio with a sample rate of 48 kHz.

The following audio frequencies are supported:

Silence 500 Hz 2000 Hz 8000 Hz
50 Hz 600 Hz 2400 Hz 9600 Hz
100 Hz 750 Hz 3000 Hz 10000 Hz
150 Hz 800 Hz 3200 Hz 12000 Hz
200 Hz 1000 Hz 4000 Hz 15000 Hz
250 Hz 1200 Hz 4800 Hz 16000 Hz
300 Hz 1500 Hz 5000 Hz 20000 Hz
400 Hz 1600 Hz 6000 Hz
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Electrical Characteristics

Tables 1-1 through 1-3 list the electrical characteristics of the DVG7 Generator

module.

Table 1-1: Serial digital video signal outputs

Characteristic Performance requirements Reference information
Connector BNC
Number of output 2 SIGNAL 1 and SIGNAL 2
Bit Rate 143 Mbps
270 Mbps
Signal amplitude, typical 800 mV+10%
Rise and fall times, typical 0.4 nsto 1.5ns, 20 % to 80 %
Jitter, typical < 0.2 Ulp-p for all jitter frequencies above
10 Hz.
Return loss >15dB 5 MHz to 270 MHz

Table 1-2: Serial digital black signal outputs (Option BK only)

Characteristic Performance requirements Reference information
Connector BNC
Number of outputs 2 BLACK 1 and BLACK 2
Bit Rate 143 Mbps
270 Mbps
Signal amplitude, typical 800 mV+10 %
Rise and fall times, typical 0.4 nsto 1.5ns, 20 % to 80 %
Jitter, typical =<0.2 Ulp-p for all jitter frequencies above
10 Hz.
Return loss >15dB 5 MHz to 270 MHz
1-2 DVG?7 Digital Video Generator Service Manual
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Table 1-3: Embedded audio

Characteristic Performance requirements Reference information
Number of channels 16.channels in 4 groups; 8 AES/EBU audio
pairs
Audio tones
Frequency Silence to 20 kHz; 31 discrete settings
Level -60to 0 dBFS in 1 dB steps
Pre-emphasis Emphasis status bits can be inserted.

Environmental Characteristics

Table 1-4 lists the environmental characteristics of the DVG7 Generator module.

Table 1-4: Environmental characteristics

Characteristic Description
Temperature
Operating 0° C to +50° C
Non-operating -20° C to +60° C
Relative Humidity
Operating 20% to 80% (No condensation) ; Maximum wet-bulb temperature 29.4° C
Non-operating 5% to 90% (No condensation) ; Maximum wet-bulb temperature 40.0° C
Altitude
Operating To 4.5 km (15,000 feet)
Maximum operating temperature decreases 1° C each 300 m above 1.5 km.
Non-operating To 15 km (50,000 feet)
Vibration
Operating 3.04 m/s? (0.31 Gims), 5 to 500 Hz, 10 min, three axes
Non-operating 23.3m/s? (2.38 Gims), 5 Hz to 500 Hz, 10 min, three axes
Shock
Non-operating 294 m/s2 (30 G), half-sine, 11 ms duration
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Operating Instructions

Before servicing the DVG7 Generator module, read the following operating
instructions. These instructions are at the level appropriate for servicing the
DVG7 Generator module. The user manual contains complete operator instruc-
tions.

This section provides the following information:
m  Operating Procedure

m  Selecting an Output Signal

®  DVG7 Module Main Menu

Operating Procedure

After the module is installed in the mainframe, and the mainframe is installed in
the rack or other location where it will be used, access each function of the
module with the following procedure:

1. Connect the power connector on the rear panel to the AC electric power
source using the power cord. Electric power is supplied to the mainframe.

2. Wait until the mainframe and installed modules complete the initialization
process. Check that no error messages appear on the display.

3. The top menu item of the mainframe main menu shown below appears on
the display after initialization is complete.

TG700 : PRESET

4. Press the front-pan®AODULE button until the DVG7 module main menu
appears, as shown below.

DVG?7 [x] : STATUS : 525-270
100% Color Bars

5. Select the signal format and the signal you want to output. ReSai¢oting
a Output Signabn Page 2-2 for more information.
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Operating Instructions

6. Press the front-panel arrow buttons to select the desired main menu item or
submenu item.

Refer toDVG7 Module Main Menwyeginning on Page 2—4, for detailed
information about the main menu items and the submenu items.

Selecting an Output Signal

When you output a signal from the DVG7 Generator module, you need to select
a signal format and output signal. This subsection provides instructions on how
to output a signal.

Selecting a Format  If you press the front-panel FORMAT button when the DVG7 Generator module
is selected (active), you can select the format for the output signals.

Perform the following steps to select the format:

1. Confirm that any menu item of the DVG7 module main menu is displayed.
If the menu is not displayed, press the front-pM@DULE button until
the DVG7 module main menu appears, as shown below.

DVG?7 [x] : STATUS : 525-270
100% Color Bars

2. Press th&ORMAT button. The menu display changes as follows:

DVG7 [X] : SELECT FORMAT
525-270 (Current)

3. Press the left4) or right @) arrow button to select one of the signal
formats, and then press tR&ITER button to confirm the selection.

NOTE. When you change signal format, synchronization shock occurs.

When you change the format while a signal is output, the instrument starts
loading the complete signal set for the format and displays the message
“Now Loading..”. When you see the messagbohe (Press CANCEL),

press the€€CANCEL button.
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Selecting a Signal Al signal sets available in the module are already assigned to the corresponding

test signal buttons. When you press any of the buttons, one of the signals in the
signal set is output.

For example, when you press B®LOR BAR test signal button, you can
output thel00% Color Bars signal in the Color Bars signal set.

Press the left<4) or right @) arrow button, or press the test signal button
repeatedly to select different signals assigned to the test signal button.
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DVG7 Module Main Menu

You can set the logo, circle, and text overlay, embedded audio, and timing offset
of the serial digital signal outputs using the DVG7 module main menu.

Use the up4) or down §) arrow button to scroll through the main menu.
Figure 2—1 shows the DVG7 module main menu.

Selection by the MODULE button

DVG7 [x] : STATUS : 525-270
100% Color Bars
ENTER
DVG?7 [x] : MOVING PICTURE »{ To MOVING PICTURE submenu
(page 2-5)
CANCEL
Lodo ENTER
DVG7 [x] : OVERLAY IDgI'e & —=| ToOVERLAY submenu
Logo 1> Crde <1 (bage2-6102-9)
CANCEL
Group 1 ENTER
DVG?7 [x] : AUDIO (EMBEDDED) <] D Group2 — 51 To AUDIO GROUP submenu
Group 1 Group3 <« | (page2-9)
- Group 4 CANCEL
ENTER
DVG7 [x] : TIMING To TIMING submenu
< (page 2-10)
CANCEL
ENTER
DVG7 [] : VIDEO To VIDEO submenu
(page 2-11)
CANCEL
e e T -
| ENTER |
| | DVG7 [ : BLACK (OPTION) To BLACK submenu \
\ < (page 2-12) \
L ? CANCEL \
- |\ -4 I
V Option BK only

Figure 2-1: DVG7 module main menu
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MOVING PICTURE  This menu allows you to scroll the active picture area of the serial digital video
Submenu signal up/down or left/right (or randomly). Use the @#p or down §) arrow
button to scroll through the menu. Figure 2—2 shows the MOVING PICTURE

submenu.
Select MOVING PICTURE
in the main menu
Dva7s[t>25 !\gosv;mg: ;S)TURE Q D Set the number of samples to be scrolled
DVG7[X] : MOVING PICTURE
v S?é,]p 0 Line (s) Q D Set the number of lines to be scrolled
DV(?)L%(:’ M10 ;T&?;?TURE Q D Set the period, in frames, to be scrolled
DVG7 [x] : MOVING PICTURE Disable
Random : Disable < D Enable

Figure 2-2: MOVING PICTURE submenu

DVG7 Digital Video Generator Service Manual 2-5



Operating Instructions

LOGO OVERLAY  This menu allows you to select a logo to overlay on the output test signal, and to
Submenu set the display position of the logo. Use the Ap ¢r down ) arrow button to
scroll through the menu. Figure 2—-3 shows the LOGO OVERLAY submenu.

Select Logo in the

OVERLAY main menu
Dvcizg)gs:ng%ﬁ ;\II',?_lGO <|[>> Setthe horizontal position
DV(?;’:)]ﬁ%%‘(—@: jAIE’(I)-IGO - <] [>> setthe vertcal posiion
DV(EZg[:)(]: : 8§RW :L0GO - <J[>> SelectOFF ora logo
DVEZEEQ E%@gliﬁz;\/ﬁgg;nz; ﬂ» Save the display position for the logo
] V

Figure 2-3: LOGO OVERLAY submenu
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TEXT OVERLAY Submenu  This menu allows you to edit text overlaid on the output test signal, and to set
the display position of the text. Use the ) ©r down §) arrow button to
scroll through the menu. Figure 2—4 shows the TEXT OVERLAY submenu.

Select ID Text in the
OVERLAY main menu

]

A

DVG7 [

: OVERLAY : TEXT

Status : Enable

A

DVG7 [x] : OVERLAY : TEXT
X Position : 0.0 % APH

DVG?7 [x] : OVERLAY : TEXT
Y Position : 0.0 % APH

DVG7 [x] : OVERLAY : TEXT : EDIT
SONY/TEKTRONIX

Disabl
<> el

Q D Set the horizontal position

Q D Set the vertical position

VAN
<] [ Editex
\

DVG7 [x] : OVERLAY : TEXT : SAVE

ENTER
——— > Save the text to the signal file

1

V

Figure 2-4: TEXT OVERLAY submenu
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CIRCLE OVERLAY This menu allows you to create a circle overlaid on the output test signal and set
Submenu its position on the display. Use the yg)(or down ) arrow button to scroll
through the menu. Figure 2-5 shows the CIRCLE OVERLAY submenu.

Select Circle in the
OVERLAY main menu

DVG?7 [x] : OVERLAY : CIRCLE Disable
Status : Enable < D Enable

A V

DVG7 [x] : OVERLAY : CIRCLE
X Position : 0.0 % APH <>

Set the horizontal position

A V

DVG7 [x] : OVERLAY : CIRCLE
Y Position : 0.0% APH <[>

Set the vertical position

A V

DVG7 [x] : OVERLAY : CIRCLE
Diameter : 10.0 % APH < D

1 \V,

Set the diameter of the circle

Figure 2-5: CIRCLE OVERLAY submenu
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AUDIO GROUP Submenu

This menu allows you to enable or disable embedded audio of the selected audio
group, select which audio channel to enable, and set the emphasis status bits,
sampling alignment status bits, and sample bits of the selected audio group. Use
the up @) or down §) arrow button to scroll through the menu. Figure 2—6

shows the AUDIO GROUP submenu.

Select any of the audio groups in the
AUDIO (EMBEDDED) main menu

DVG7 [X] :AUDIO : GRP-1 Disable
Status : Enable <> Enable
1 ENTER
DG DI GRE-1 <] [> 3 ] ToAUDIO CHANNEL submeny
4 CANCEL
. . No Emphasis
ae B
Mprasts - corT
. . Frame
DVSGa7m[;]"hQ%JII:JrI;)m.eGRP—1 <|[>>  Framewithout Frame Number
Asynchronous
DVG?7 [x] : AUDIO : GRP-1 24 b!ts
Resolution : 24 bits < D 20 bits

Figure 2-6: AUDIO GROUP submenu
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AUDIO CHANNEL  This menu allows you to set the frequency, amplitude, and audio click of the
Submenu embedded audio signal for the selected audio channel. Use tiag opdown
(V) arrow button to scroll through the menu. Figure 2—7 shows the AUDIO
CHANNEL submenu.
Select any of the channels in the Channel
AUDIO GROUP submenu
A Inactive 300 Hz 1200Hz  4000Hz 12000 Hz
Slence  400Hz ~ 1500Hz  4800Hz 15000 Hz
50Hz  500Hz  1600Hz  5000Hz 16000 Hz
DVG7 [x] : AUDIO : GRP-1: CH-1 <[> 10Hz  60Hz  2000Hz  6000Hz  20000H:
Frequency : Inactive 150Hz ~ 750Hz ~ 2400Hz 8000 Hz
200Hz  800Hz  3000Hz  9600Hz
A \Vi 250Hz  1000Hz  3200Hz 10000 Hz
DVG7 [x] : AUDIO : GRP-1: CH-1 )
Ampltude : -20.0 dBFS <[> -G0dBFSt00dBFS
A v OFF
DVG7 [X]: AUDIO : GRP-1: CH-1 1 sec
Audio Ciick : OFF > 2
T V 4 sec

TIMING Submenu

Figure 2-7: AUDIO CHANNEL submenu

This menu allows you to adjust the timing offset of the serial digital video
outputs relative to the internal reference signal (frame reset signal). Use the up
(A) or down §) arrow button to scroll through the menu. Figure 2—8 shows the
TIMING submenu.

Select TIMING
in the main menu

—

DVG7 [x]: TIMING o
Vertical : 0 Line(s) <J[>> setthe vertcal iming

A i

DVG7 [x] : TIMING . -
HoEilontaI :0.0000 usec < D Set the horizontal timing

1 V4

Figure 2-8: TIMING submenu
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VIDEO Submenu  This menu allows you to turn the Y, Pb, or Pr component of the serial digital
video signals and the insertion of the EDH (Error Detection and Handling) on or
off individually. You can also set the resolution of the serial digital video signals.
Use the upA) or down ) arrow button to scroll through the menu. Figure 2-9
shows the VIDEO submenu.

Select VIDEQ in the main menu

— A

N e 4> o
AN V

L A > o
A V]

B > o
AN \

N Rt 10bis <> B
AN \

N > o
] Vi

Figure 2-9: VIDEO submenu
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BLACK Submenu  This menu allows you to set the output parameters of the serial digital black
(Option BK Only)  signals output from thBLACK1 andBLACK 2 connectors. Use the upj or
down (¥) arrow button to scroll through the menu. Figure 2—-10 shows the
BLACK submenu.
Select BLACK (OPTION)
in the main menu
A Y
DVG7[x] (BLACK) : FORMAT 525-143
525-270
525-143 <> oo o0
A V
DVG7 [x] (BLACK) : SIGNAL Black
Black Q D 40% Flat Field
A V
5 c 5 group; ENTER
DVG7 [x] (BLACK) : AUDIO (EMBEDDED, oup2
GroluL(1 K ( ) <> Gows To AUDIO GROUP submenu
Group 4 CANCEL
A \
: ENTER
DVG7 b (BLACK) : TIMING To TIMING submenu
CANCEL
A V
: ENTER
DVG7 [ (BLACK) : VIDEO To VIDEO submenu
CANCEL
L] V

Figure 2-10: BLACK submenu (Option BK only)
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Theory of Operation

Bus Interface

Address Generator

Frame Memory

Line Memory

Overlay Controller

Overlay Memory

Formatter

Audio Memory

Serializer

Black Generator
(Option BK Only)

This section describes the basic operation of the major circuit blocks in the
DVG7 Generator module.

For information about the TG700 mainframe, refer toTi@e700 TV Signal
Generator Platform Service Manual

This block provides the communication between the mainframe and the module
circuit.

This block consists of a frame delay, an MPU interface, a sequencer, an SDRAM
controller, and a blanking data generator. It interfaces the Frame Memory and the
Line Memory and controls the output sequence of the video data in these
memaries.

The frame memory contains a series of pointers that control the order the video
lines stored in Line Memory are used to produce the serial digital signals.

The memory holds the actual sample points that define a serial digital signal.

This block consists of an MPU interface and an overlay controller. It inserts data
from the Overlay Memory into the Line Memory data stream to create circular
patterns, ID text, and logo.

The memory generates timings to multiplex the line memory data and the
overlay data used for a circle, ID text, and logo overlay.

This block consists of an audio control packet generator, a data packet generator,
an MPU interface, and an SRAM controller. The formatter inserts embedded
audio data in serial digital signals.

The memory contains embedded audio data.

This block converts a 10 bits parallel data to SDI signal.

This block generates black or gray (40% gray) signal for the BLACK 1 and
BLACK 2 outputs.

DVG7 Digital Video Generator Service Manual 3-1



Theory of Operation

Frame
Memory
N Bus Address Overlay SIGNAL 1
<:—1/ Interface Generator Controller Formatter Serializer
SIGNAL 2
Line Overlay Audio
Memory Memory Memory
r— " """\ \—«=-=-/7—= 7=/ ]
| \
\ Black | 1
\ Generator Formatter \ BLACK
‘ Serializer ‘
| | BLACK 2
| |
} Audio \
‘ Option BK only Memory }
- I

Figure 3-1: Simplified block diagram of the DVG7 Generator module
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This section provides procedures that verify the performance and functionality of

the DVG7 Generator module.

NOTE. All values checked in this procedure represent typical characteristics and

are not absolutely guaranteed.

Preparation for Performance Verification

Do the following before starting the performance verification procedures:

Power On Default Settings

Warm up

Equipment Required

Before you perform the performance verification procedures, make sure that the

required instrument settings are saved in the Power On Default preset.

If the instrument settings are saved in the Power On Default preset, you can
recall the settings after completing the performance verification procedures

by removing and re—applying the power.

The DVG7 Generator module and test equipment must have had a warm-up

period of at least 20 minutes.

Table 4-1 lists the equipment required for the procedures.

Table 4-1: Equipment required for performance verification

ltem

No.

Minimum requirement

Recommended equipment

Video measurement set

1

Tektronix VM700T Option 01/11/1S

75 Q BNC cable

1

Length: 42 inches

Tektronix part no. 012-0074-00

75 Q coax terminator

1

Tektronix part no. 011-0102-01

DVG?7 Digital Video Generator Service Manual
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Calibration Data Report

Photocopy this form and use it to record the performance test results.

Table 4-2: DVG?7 calibration data report

Serial Number: Cal Date: Temperature: Humidity:
Step Function Tested Minimum Cal Data Maximum
1. Serial Output Amplitude
SIGNAL1 720 mV mV 880 mV
SIGNAL 2 720 mV mV 880 mV
2. Serial Output Rise Time (20% to 80% amplitude points)
SIGNAL1 0.40ns ns 1.50 ns
SIGNAL 2 0.40ns ns 1.50 ns
3. Serial Output Fall Time (20% to 80% amplitude points)
SIGNAL1 0.40 ns ns 1.50 ns
SIGNAL 2 0.40 ns ns 1.50 ns
Option BK
4, Serial Output Amplitude
BLACK 1 720 mV mV 880 mV
BLACK 2 720 mV mV 880 mV
5. Serial Output Rise Time (20% to 80% amplitude points)
BLACK 1 0.40ns ns 1.50 ns
BLACK 2 0.40ns ns 1.50 ns
6. Serial Output Fall Time (20% to 80% amplitude points)
BLACK 1 0.40ns ns 1.50 ns
BLACK 2 0.40ns ns 1.50 ns
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Performance Verification Procedures

/N

Be sure you have performed tReeparation for Performance Verificatidmefore
proceeding.

WARNING. Dangerous electric shock hazards exist inside the TG700 mainframe.
Only qualified service personnel should perform these procedures.

Serial Digital Outputs

This test verifies that serial digital signals are output correctly from the SIGNAL
1 and SIGNAL 2 connectors. The following equipment is required for the test:

®m  Video measurement set
m 75Q BNC cable
m  75Q coax terminator

Perform the following procedure to verify that serial digital signals are output
correctly from the SIGNAL 1 and SIGNAL 2 connectors.

1. Use the 782 BNC cable to connect SIGNAL 1 connector on the DVG7
Generator module to the SDI Ch.A connector on the video measurement set
rear panel as shown in Figure 4-1.

2. Use the 782 coax terminator to terminate the other loop through to the SDI
Ch.A connector on the video measurement set rear panel.

75 Q coax terminator .
Video measurement set

rear panel (VM700T Option 1S)

([©@© @

75 Q BNC cable

TG700 mainframe
rear panel

o

e )o@ Joo Je

DVG7 module

Figure 4-1: Equipment connection for verifying the serial digital outputs
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a.
b.
c.

d.

a.

b.

C.

Recall the Factory Default preset as follows:

Press thtODULE button to display the TG700 main menu.
Press the upK) or down §) arrow button to sele®ECALL .
Press the left<4) or right @) arrow button to sele¢tactory Default.

Press th&NTER button to recall the factory default settings.

Select ther5 % Color Bars signal as follows:

Press thé¢MODULE button to display the DVG7 main menu.

Press th€ OLOR BAR test signal button until thés % Color Bars
signal is selected.

Press th& ANCEL button to return to the DVG7 main menu.

5. Turn on the circle overlay as follows:

a.

Press the upK) or down §) arrow button to sele@VERLAY, and
then press thENTER button.

Press the left<4) or right @) arrow button to sele&ircle, and then
press th&aENTER button to access the CIRCLE OVERLAY submenu.

Press the left4) or right @) arrow button to sele@&nable, and then
press th&ENTER button.

6. Turn on the embedded audio for Group 1 as follows:

e.

Press th&€ ANCEL button to return the module main menu.

Press the upK) or down §) arrow button to sele&UDIO (EM-
BEDDED).

Press the left<4) or right @) arrow button to sele&roup 1, and then
press th&aNTER button to access the AUDIO GROUP submenu.

Press the left<4) or right @) arrow button to sele&nable, and then
press th&aNTER button.

Press th& ANCEL button to return the module main menu.

7. Press théMeasure button on the video measurement set to open the Measure
mode display.

8. Touch theSDI soft key to set the measurement set to Digital mode.

9. Inthe Measure mode display, touch 8@l Format Monitor application.

10. Verify that no error messages appears on the SDI Format Monitor display.
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11. Press the Picture button to set the video measurement3et Ricture
application.

12. Verify that the correct color bar and overlay circle are displayed on the SDI
Picture display.

13. Press thdleasure button on the video measurement set to open the Measure
mode display.

14. In the Measure mode display, touch 82l Audio Format Analyzer
application.

15. Verify that no CRC error appears on the SDI Audio Format Analyzer
display.

16. Move the BNC cable from the SIGNAL 1 connector to the SIGNAL 2
connector on the DVG7 Generator module.

17. Press théleasure button on the video measurement set to open the Measure
mode display.

18. Repeat steps 9 through 15.

Serial Digital Black Outputs (Option BK Only). This test verifies that serial digital
black signals are output correctly from the BLACK1 and BLACK 2 connectors.

19. Move the BNC cable from the SIGNAL 2 connector to the BLACK 1
connector on the DVG7 Generator module.

20. Select thet0 % Flat Field signal as follows:
a. Press th&€ ANCEL button to return the module main menu.

b. Press the upK) or down ) arrow button to sele@LACK (OP-
TION).

c. Press th&NTER button to access the BLACK submenu.
d. Press the upK) or down ) arrow button to sele@IGNAL .

e. Press the left4) or right @) arrow button to sele&0 % Flat Field
and press thENTER button.

21. Turn on the embedded audio for Group 1 as follows:
a. Press th€ ANCEL button to return the BLACK submenu.

b. Press the upK) or down §) arrow button to sele&UDIO (EM-
BEDDED).

c. Press th&NTER button to access the AUDIO GROUP submenu for
Group 1.
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Eye Pattern Check

d. Press the left4) or right @) arrow button to sele&roup 1, and then
press th&aENTER button to access the AUDIO GROUP submenu.

e. Press the left4) or right @) arrow button to sele&nable, and then
press th&NTER button.

f. Press th&€ ANCEL button to return the BLACK submenu.

22. Press théMeasure button on the video measurement set to open the Measure
mode display.

23. Repeat steps 9 through 15.

24. Change the BNC cable connection from BLACK 1 connector to the BLACK
2 connector on the DVG7 Generator module.

25. Press théMeasure button on the video measurement set to open the Measure
mode display.

26. Repeat steps 9 through 15.

This test verifies the signal level and rise/fall times of the SIGNAL 1 and
SIGNAL 2 outputs. The following equipment is required for the test:

®  Video measurement set
m 75Q BNC cable
m 75Q coax terminator

Perform the following procedure to verify the signal level and rise/fall times of
the SIGNAL 1 and SIGNAL 2 outputs.

Use the equipment connection and controls from the previous test.

1. Press théeasurebutton on the video measurement set to open the Measure
mode display.

2. Inthe Measure mode display, touch 8iel Eye Diagramapplication to
open the Eye Diagram display.

3. Inthe Eye Diagram display, touch tAeerage soft key to set the value for
Eye Persistence tafinity .

4. In the Eye Diagram display, touch thkeasure soft key to open the Measure
submenu.

5. In the Measure submenu, touch the following soft keys to toggle each
measurement display oBye Amplitude, Rise\Fall Times andRise\Fall
Adjusted.

6. Verify that the eye amplitude and rise and fall times values are as follows:
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Eye amplitude : 720 mV to 880 mV
Rise and fall time : 400 ps to 1500 ps

7. Change the BNC cable connection from the SIGNAL 1 connector to the
SIGNAL 2 connector and change theS5erminator from the SIGNAL 2
connector to the SIGNAL 1 connector on the DVG7 Generator module.

8. Repeat step 6.

BLACK Output Eye Pattern Check (Option BK Only). This test verifies the signal
level and rise/fall times of the BLACK 1 and BLACK 2 outputs.

9. Change the BNC cable connection from the SIGNAL 2 connector to the
BLACK 1 connector on the DVG7 Generator module.

10. Repeat step 6.

11. Change the BNC cable connection from the BLACK 1 connector to the
BLACK 2 connector on the DVG7 Generator module.

12. Repeat step 6.

This completes thBerformance Verificatioprocedure. If you require further
assistance, contact your nearest Tektronix Service Center.
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Adjustment Procedures

This section contains information needed to adjust the TG700.

The only adjustment in the DVG7 Generator module is for the output level.

Requirements for Adjustment

Before doing the adjustment, note the following requirements.

Personnel

Warm-Up Period

Access

Equipment Required

Table 5-1: Equipment required

This procedure is only to be performed by trained service technicians.

The DVG7 Generator module requires a 20 minute warm-up time inaG-20
+30° C environment before it is adjusted. Adjustment done before the operating
temperature has stabilized may cause errors in performance.

When adjusting the output level, you need to remove the top cover of the TG700
mainframe. For removal and installation procedures for the top cover, refer to the
TG700 TV Signal Generator Platform Service Manual

Table 4-1 lists the equipment required to adjust the output level.

ltem No. Minimum requirement Recommended equipment
TV signal generator platform 1 Tektronix TG700

Oscilloscope 1 Bandwidth: 1 GHz or higher Tektronix TDS784D

75 Q BNC cable 1 Length: 42 inches Tektronix part no. 012-0074-00

75 Q coax terminator

Tektronix part no. 011-0102-01

75 Q signal adapter

Bandwidth: 1 GHz
Amplitude precision: -3 dB

Tektronix AMT75

DVG?7 Digital Video Generator Service Manual
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Output Level Adjustment

Preparation

To perform the output level adjustment, you must first remove the top cover of
the TG700 mainframe. For removal and installation procedures for the top cover,
refer to theTG700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable resistors on the DVG7
circuit board. See Figure 5-1.

Shield case R807

10

]
Hh

Shield case R507

Figure 5-1: DVG7 circuit board view

Procedure

/N

5-2

WARNING. To avoid serious injury, do not touch exposed connectors or compo-
nents when operating the TG700 mainframe with the top cover removed.
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 782 BNC cable and 7% signal adapter to connect the SIGNAL 1
connector on the DVG7 Generator module to the CH1 input connector on the
oscilloscope as shown in Figure 5-2.

NOTE. Some sampling oscilloscopes do not automatically adjust their readouts
to account for the-5 attenuation of the AMT75. You must remember to account
for this attenuation while viewing the oscilloscope readouts if you are using an
oscilloscope of this type.

2. Use the 782 coax terminator to terminate the SIGNAL 2 connector on the
DVG7 Generator module.
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Oscilloscope (TDS784D)

75 Q BNC cable

h I

( i

rear panel ) M
S

L. ©
@Q = b oommmen o
75 Q2 coax terminator T /jl

0o
0000 g

coocoo
0oooD
0opooo
0o0ooD

o
o

©
©
©

DVG7 module L 75 Q signal adapter

Figure 5-2: Equipment connection for adjusting the output level

3. Set the oscilloscope settings as indicated below:

Vertical ................. 160 mV/div
Horizontal . . .............. 1 ns/div

Record Length . ........... 500 points in10 div
Trig Position. .. ........... 50 %

TrigSource. .............. CH4

TrigSlope . ............... Rising Edge
Acquire Menu. . ........... Sample

DPO (InstaVu) .. .......... Infinite Persistence

4. Recall the Factory Default preset as follows:
a. Press the upK) or down ) arrow button to sele®ECALL .
b. Press the left4) or right @) arrow button to sele¢tactory Default.
c. Pressth&NTER button to recall the factory default settings.
d. Press th€ANCEL button to return the TG700 main menu.
5. Select ther5 % Color Bars signal as follows:
a. Press the MODULE button to display th&G7 main menu.

b. Press th€OLOR BAR test signal button until thés % Color Bars
signal is selected.

6. Turn on the “Cursor: HBars” of the sampling oscilloscope, and then set the
AV to 800 mV.

7. Change the cursor mode to Track, and then position the cursors so that they
are symmetrical about the center graticule.

8. Locate variable resistor R507 on the DVGY7 circuit board. See
Figure 5-1.
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9. Adjust R507 so that the signal amplitude is equal to the height between the
two cursors set in step 6.

BLACK Output Level Adjustment (Option BK Only).

10. Move the BNC cable from the SIGNAL 1 connector to the BLACK 1
connector and move the Zhterminator from the SIGNAL 2 connector to
the BLACK 2 connector on the DVG7 Generator module.

11. Select thet0 % Flat Field signal as follows:

a.

b.

Press th&€ ANCEL button to return the module main menu.

Press the upK) or down §) arrow button to sele@LACK (OP-
TION).

Press th&&NTER button to access the BLACK submenu.
Press the upK) or down §) arrow button to sele@GIGNAL .

Press the left4) or right @) arrow button to sele&0 % Flat Field
and press thENTER button.

12. Locate variable resistor R807 on the DVGY circuit board. See
Figure 5-1.

13. Adjust R807 so that the signal amplitude is equal to the height between two
cursors set in step 6.

This completes the output level adjustment procedures.
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This section contains instructions and procedures for maintaining the DVG7
Generator module. For information on servicing the mainframe, refer to the
TG700 TV Signal Generator Platform Service Manual

The following information can be found in this section:

®m  Preparation page 6-1

®m  Inspection and Cleaning (preventive maintenance) page 6-3
m  Repackaging Instructions page 6-3

®  Removal and Replacement page 6-5
®  Troubleshooting page 6—7

If the instrument does not function properly, troubleshooting and corrective
measures should be taken immediately to prevent additional problems.

NOTE. Contact your local Tektronix representative for information on where to
return your instrument if it requires repair during the warranty period.

Preparation

Please read and follow these preparation instructions before attempting to
perform any maintenance or service to the instrument.

Servicing Prerequisites ~ Make sure of the following before beginning any instrument service:

®  The maintenance or service of this instrument must be performed by
qualified service personnel only.

m  Read theService Safety Summadocated at the beginning of this manual
before attempting to perform any maintenance or service to the instrument.

m  Read theéperating Informatiorsection of this manual before attempting to
perform any maintenance or service to the instrument.
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Electrostatic Damage
Prevention

VAN

This instrument contains electrical components that are susceptible to damage
from electrostatic discharge. Static voltages of 1 kV to 30 kV are common in
unprotected environments.

CAUTION. Static discharge can damage any semiconductor component in this
instrument.

6-2

Observe the following precautions to avoid static damage:
®  Minimize handling of static-sensitive components.

B Transport and store static-sensitive components or assemblies in their
original containers, on a metal rail, or on conductive foam. Label any
package that contains static-sensitive assemblies or components.

m  Discharge the static voltage from your body by wearing a wrist strap while
handling these components. Servicing static-sensitive assemblies or
components should only be performed at a static-free workstation by
qualified personnel.

m  Nothing capable of generating or holding a static charge should be allowed
on the workstation surface.

m  Keep the component leads shorted together whenever possible.
m  Pick up components by the body, never by the leads.
® Do not slide the components over any surface.

®  Avoid handling components in areas that have a floor or work surface
covering capable of generating a static charge.

m  Use a soldering iron that is connected to earth ground.

m  Use only special antistatic, suction-type or wick-type desoldering tools.

NOTE. A 2% RMA flux content solder is recommended for making repairs in this
instrument. Cleaning of rosin residue is not recommended. Most cleaning
solvents tend to reactivate the rosin and spread it under components where it
may cause corrosion under humid conditions. The rosin residue, if left alone,
does not exhibit these corrosive properties.
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Inspection and Cleaning

General Care

VAN

Inspecting and Cleaning
Procedures

Performance Verification

Preventive maintenance consists of cleaning, visual inspection, performance
checking, and, if needed, readjustment. The preventive maintenance schedule
established for the instrument should be based on the environment in which it is
operated and the amount of use. Under average conditions, scheduled preventive
maintenance should be performed every 2000 hours of operation.

Protect the module from adverse weather conditions. The module is not
waterproof.

CAUTION. To avoid damage to this module, do not expose it to sprays, liquids, or
solvents. Do not flex the circuit board if you remove the board from its mounting
shield. The circuit board can be damaged by flexing. The shield provides
necessary structural support to the circuit board.

Clean the mainframe and modules often enough to prevent dust or dirt from
accumulating. Refer timspecting and Cleaning ProcedurnestheTG700 TV
Signal Generator Platform Service Manual

Check module performance after each 2000 hours of operation or every

12 months. This will help to ensure maximum performance and assist in locating
defects that may not be apparent during regular operation. Performance
verification procedures are included in this manual.

Repackaging Instructions

Use the following instructions to prepare your instrument for shipment to a
Tektronix, Inc., Service Center:

1. Attach atag to the instrument showing: the owner, complete address and
phone number of someone at your firm who can be contacted, the instrument
serial number, and a description of the required service.

2. Package the instrument in the original packaging materials. If the original
packaging materials are not available, follow these directions:

a. Obtain a carton of corrugated cardboard having inside dimensions six or
more inches greater than the dimensions of the instrument. Use a
shipping carton that has a test strength of at least 250 pounds (113.5 kg).

b. Surround the module with a protective (anti-static) bag.
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c. Pack dunnage or urethane foam between the instrument and the carton. If
using Styrofoam kernels, overfill the box and compress the kernels by
closing the lid. There should be three inches of tightly packed cushion-
ing on all sides of the instrument.

3. Seal the carton with shipping tape, industrial stapler, or both.
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This section contains the instructions on how you can remove and replace the
customer replaceable parts of the DVG7 Generator module.

Tools Required

The following tools are required to perform the removal and replacement
procedures:

Table 6-1: Required tools

Name Description Tektronix part number

Screwdriver handle Accepts Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads

#2 Phillips tip Phillips-driver bit for #2 size screw heads

Nut driver, 14 mm Special nut driver for removing the BNC 030-A041-00
connectors of the DVG7 module

Replacing the Rear Panel Connectors and Chassis

It is usually not necessary to replace the rear panel connectors and chassis.
However, if a connector or chassis becomes damaged, you can replace them.

Replacing the Rear Panel  Perform the following procedure to replace the rear panel connector:

Connectors . o :
1. Use theModule Installationsection in th& G700 TV Signal Generator

Platform Service Manudb remove the DVG7 Generator module from the
mainframe.

2. Disconnect the cables at P500 (SIGNAL 1) and P502 (SIGNAL 2) on the
DVG?7 circuit board. If Option BK is installed, also disconnect the cables at
J800 (BLACK 1) and J802 (BLACK 2).

3. Use the 14 mm nut driver to remove the nut securing the damaged connector
to the chassis. Pull the connector away.

4. Perform steps 2 and 3 in reverse order to replace the connector.
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Replacing the chassis  Perform the following procedure to replace the chassis:

1. Use the 14 mm nut driver to remove the nuts from each of the rear panel
connectors.

2. Use a screwdriver with a #2 Phillips tip to remove the six screws securing
the DVGY circuit board to the chassis.

3. Lift the circuit board up and away from chassis, and then place it on a static
free surface.

4. If Option BK is installed, skip this step:

a. Use a screwdriver with a #2 Phillips tip to remove the two screws
securing the rear panel to the chassis.

5. Set the replacement chassis on a firm, flat, static-free work surface.
6. If Option BK is installed, skip this step:

a. Use a screwdriver with a #2 Phillips tip to install the two screws
securing the rear panel to the chassis.

7. Use a screwdriver with a #2 Phillips tip to install the six screws securing the
circuit board to the chassis.
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This section contains instructions and procedures for troubleshooting the DVG7
Generator module. These procedures will help you decide whether it is necessary
to replace your module.

If the TG700 mainframe does not boot up or if the display is not working, refer
to Troubleshootingn theTG700 TV Signal Generator Platform Service Manual

Equipment Required

The equipment listed in Table 6-2 is required for troubleshooting.

Table 6-2: Equipment required for troubleshooting

Equipment description Minimum requirements/example

Screwdriver handle Accept Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads
TG700 mainframe A TG700 mainframe that is functioning correctly.

Backing up the instrument settings

Before you begin the troubleshooting procedures, create a preset to save your
instrument settings as follows:

1. Press théMODULE button until the mainframe main menu (TG700:
PRESET) appears.

2. Press th&NTER button to access the PRESET submenu.
3. Press the upK) or down §) arrow button to seleGAVE.

4. Press the left4) or right @) arrow button to select a preset number to save
instrument settings.

5. Press th&NTER button to save the current instrument settings to the new
preset.

After the problem is solved, recall the preset you created.
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Troubleshooting Trees

Start

Power on the TG700 in factory mode and execute
diagnostics as follows:

1. Connect the power cable to the instrument with the
FRONT PANEL ENABLE button pressed.

2. Press the up and down arrow button to select
UTILITY, and then press the ENTER button.

3. Press the up and down arrow button to select
DIAGNOSTICS, and then press the ENTER button.

4. Press the left and right arrow button to select
Memory, and then press the ENTER button.

Is the message
“Fail: DVG7 Diag
error” displayed?

Yes
Replace the module.

Perform the Function Check
procedures in the User manual.

Figure 6-1: Troubleshooting procedure (1)
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Troubleshooting

No Power off and remove the module, and
then install it into the TG700 mainframe
that is functioning correctly.

Is the module
operating correctly?

Yes
The problem is probably in the
Is tthe moduletl ) TG700 mainframe. Refer to Trouble
operating correctly: shooting in the TG700 TV Signal
Generator Platform Service Manual.
DVG7 Module OK Replace the module.

Figure 6-2: Troubleshooting procedure (2)
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Options

This section describes options that are available for the DVG7 Generator
module.

The following options are available:
m  Option BK (Serial digital black output)
m  Option D1 (Test data report)

Option BK Description

Two serial digital black signal outputs are added to the DVG7 Generator module
when this option is specified.

Option D1 Description

A calibration data test result report will be provided with the DVG7 Generator
module when this option is specified.
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Replaceable Electrical Parts

The module-level replaceable electrical parts are included iRepkaceable
Mechanical Partdist. Since component-level repair is not supported, individual
electrical components are not listed.
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Diagram

Figure 9-1 shows the DVG7 Generator module and how it interconnects with the
TG700 TV Signal Generator Platform.

Diagrams showing mainframe component interconnections, such as power
supply and oscillator, can be found in @700 TV Signal Generator Platform
Service Manual

A block diagram of the DVG7 Generator module is located i treory of
Operationsection, beginning on Page 3-1.

DVG?7 Generator module
TG700 mainframe

|
OO o-® ©
SIGNAL 1 T :? % PS00 A10
Main board
A, o-@) (O P502
SIGNAL 2 g_‘r ‘Q % Slot 2 - 4

Rear-panel P

- 0 = ]
connectors | 5o 5@ © | Pano

| BLACKT T ; |

\ |
| ¥ o-e) (© | P82
|  BLACK2 |
\ \
\ |
\

' \
. OptonBKony _ f

Po10

A10
Main board

Figure 9-1: DVG7 Generator module connections
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Mechanical Parts List

This section contains a list of the replaceable modules for the DVG7 Generator
module. Use this list to identify and order replacement parts.

Parts Ordering Information

Module Servicing

Replacement parts are available through your local Tektronix field office or
representative.

Changes to Tektronix products are sometimes made to accommodate improved
components as they become available and to give you the benefit of the latest
improvements. Therefore, when ordering parts, it is important to include the
following information in your order.

m  Part number

®m Instrument type or model number

m  Instrument serial number

® [nstrument modification number, if applicable

If you order a part that has been replaced with a different or improved part, your
local Tektronix field office or representative will contact you concerning any
change in part number.

Modules can be serviced by selecting one of the following three options. Contact
your local Tektronix service center or representative for repair assistance.

Module Exchange. In some cases you may exchange your module for a reman-
ufactured module. These modules cost significantly less than new modules and
meet the same factory specifications. For more information about the module
exchange program, call 1-800-833-9200. Outside North America, contact a
Tektronix sales office or distributor; see the Tektronix web site for a list of
offices: www.tektronix.com

Module Repair and Return. You may ship your module to us for repair, after which
we will return it to you.

New Modules. You may purchase replacement modules the same way as other
replacement parts.
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Using the Replaceable Parts List

Parts list column descriptions

This section contains a list of the mechanical and/or electrical components that
are replaceable for the DVG7 Generator module. Use this list to identify and
order replacement parts. The following table describes each column in the parts
list.

Column | Column name Description

1 Figure & Index Number | ltems in this section are referenced by figure and index numbers to the exploded view
illustrations that follow.

2 Tektronix Part Number Use this part number when ordering replacement parts from Tektronix.

3and4 | Serial Number Column three indicates the serial number at which the part was first effective. Column four
indicates the serial number at which the part was discontinued. No entries indicates the part is
good for all serial numbers.

Qty This indicates the quantity of parts used.

6 Name & Description An item name is separated from the description by a colon (:). Because of space limitations, an
item name may sometimes appear as incomplete. Use the U.S. Federal Catalog handbook
H6-1 for further item name identification.

7 Mfr. Code This indicates the code of the actual manufacturer of the part.

8 Mfr. Part Number This indicates the actual manufacturer’s or vendor’s part number.

Abbreviations

Mfr. Code to Manufacturer

Cross Index

Manufacturers cross index

Abbreviations conform to American National Standard ANSI Y1.1-1972.

The table titled Manufacturers Cross Index shows codes, names, and addresses
of manufacturers or vendors of components listed in the parts list.

Mfr.

code  Manufacturer Address City, state, zip code

$3109  FELLER 72 VERONICA AVE SUMMERSET NJ 08873
UNIT 4

TK0191  TEKTRONIX JAPAN PO BOX 5209 TOKYO JAPAN 100-31
TOKYO INTERNATIONAL

TK2432  UNION ELECTRIC 15/F #1, FU-SHING N. ROAD TAIPEI, TAWAN ROC

2W733  BELDEN CORPORATION 2200 US HIGHWAY 27 SOUTH RICHMOND IN 47375-0010
PO BOX 1980

80009  TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON, OR 97077-0001
PO BOX 500
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-1 116-A005-00 1 EXCHANGE MODULE:DVG7 80009
116-A006-00 1 EXCHANGE MODULE:DVG7-BK 80009
10-1-1 441-A273-00 1 CHASSIS,MODULE DVG7:ASSY 80009
-2 333-A407-00 1 PANEL,REAR:DVG7,AL 80009
333-A408-00 1 PANEL,REAR:DVG7 OPTION,AL 80009
-3 214-4946-00 2 SPRING,CONICAL:VXI MOUNTING SCREW,0.26MM 80009
-4 213-1129-00 2 SCREW,MACHINE:M2.5X11MM L,PAN HD,STL,NI PL,CROSS 80009
REC & SLOTTED [322401-05]
-5 348-A128-00 25  SHLD GASKET,ELEK:FINGER TYPE,5.1MM LX6.4MM 80009
CM  W,BE-CU [97-645-02]
-6 174-B846-00 2 CABLE ASSY,RF:750HM,COAX(RG179),6CM L,BNC TO 80009
PL71-LP-1.5C
174-B846-00 4 CABLE ASSY,RF:750HM,COAX(RG179),6CM L,BNC TO 80009
PL71-LP-1.5C (OPTION BK)
-7 211-A245-00 8 SCREW,MACHINE:M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU & LOCK WASHER
211-A245-00 6 SCREW,MACHINE:M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU & LOCK WASHER (OPTION BK)
-8 334-1378-03 1 MARKER,IDENT:MKD SERIAL NO. FOR TEKTRONIX JAPAN 80009
STANDARD ACCESSORIES
070-A824-XX 1 MANUAL,TECH:MODULE INSTALLATION INSTRUCTIONS TK0191
062-A249-XX 1 SOFTWARE PACKAGE:S/W(CD-R) TK0191
OPTIONAL ACCESSORIES
070-A800-XX 1 MANUAL,TECH:SERVICE,TG700 TK0191
003-A041-00 1 NUT DRIVER,BOX:14MM HEX,BNC RETAINING TK0191
NUT,MODIFIED 19MM
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Figure 10-1: DVG7 Generator module exploded view
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Preface

This is the service manual for the HDVG7 HDTV Digital Video Generator
module. This manual contains information needed to service an HDVG7
Generator module to the module level.

Manual Structure

This manual is divided into sections, suctsagcification@andTheory of
Operation Further, some sections are divided into subsections, surrodsct
DescriptionandRemoval and Installation Procedures

Sections containing procedures also contain introductions to those procedures.
Be sure to read these introductions because they provide information needed to
do the service correctly and efficiently. The following are brief descriptions of
each manual section.

Specificationgontains a description of the HDVG7 Generator module and
the characteristics that apply to it.

Operating Informatiorprovides basic operating information.
Theory of Operatiolis an overview of the module’s design.
Performance Verificatiolwontains procedures to perform the operation.tests

Adjustment Procedurentains procedures for adjusting an HDVG7
Generator module to meet warranted characteristics.

Maintenancecontains installation, removal and replacement, and trouble-
shooting instructions.

Optionscontains a description of available options for the HDVG7
Generator module.

Replaceable Electrical Parfer the module level are included in the
Replaceable Mechanical Parts list.

Diagramcontains an interconnect diagram showing the connections between
the HDVG7 Generator module and the mainframe.

Replaceable Mechanical Patists the part numbers for replacement parts
that you can order. Exploded view illustrations help you to identify the parts.
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Related Manuals

Contacting Tektronix

vi

The following documents are related to the HDVG7 Generator module.

m TheTG700 TV Signal Generator Platform User Man(legktronix part
number 070-A799-XX) describes how to use the TG700 mainframe and all
modules. It also contains information about remote commands and program-
ming structure for the TG700 mainframe and all modules.

B TheTG700 TV Signal Generator Platform Module Installation Instructions
(Tektronix part number 070-A824-XX) describes how to install and remove
the modules, and how to upgrade the firmware of the mainframe.

Phone

Address

Web site

Sales support

Service support

Technical support

1-800-833-9200

Tektronix, Inc.

Department or name (if known)
14200 SW Karl Braun Drive
P.O. Box 500

Beaverton, OR 97077

USA

www.tektronix.com

1-800-833-9200, select optiofi 1

1-800-833-9200, select optiofi 2

Email: techsupport@tektronix.com

1-800-833-9200, select optiofi 3
6:00 a.m. — 5:00 p.m. Pacific time

*  This phone number is toll free in North America. After office hours, please leave a
voice mail message.
Outside North America, contact a Tektronix sales office or distributor; see the
Tektronix web site for a list of offices.
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Specifications

This section contains a general product description of the HDVG7 Generator

module followed by the operating specifications of the modules.

Product Description

The HDVG7 Generator module is designed to be installed in the TG700 TV

Signal Generator Platform.

The module is an HDTYV test signal generator that provides 1.485 Gb/s serial
digital video signals in various formats. The module contains the following

features:

m  Two serial digital video outputs

m  Two serial digital black outputs (option BK)

m  Supports SMPTE 274M (1080), SMPTE 240M (1035), and SMPTE 296M

(720)

m  Overlay of circle, text, or logo on the video signal

® A moving picture generated by scrolling the active picture area of the output

test signal

m  Up to 16 channels of Embedded Audio

m  Full remote control using Ethernet interface

The module can generate video signals with 24 (or 20) bit embedded digital
audio with a sample rate of 48 kHz.

The following audio frequencies are supported:

Silence
50 Hz

100 Hz
150 Hz
200 Hz
250 Hz
300 Hz
400 Hz

HDVG7 HDTV Digital Video Generator Service Manual

500 Hz
600 Hz
750 Hz
800 Hz
1000 Hz
1200 Hz
1500 Hz
1600 Hz

2000 Hz
2400 Hz
3000 Hz
3200 Hz
4000 Hz
4800 Hz
5000 Hz
6000 Hz

8000 Hz

9600 Hz

10000 Hz
12000 Hz
15000 Hz
16000 Hz
20000 Hz
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Specifications

Electrical Characteristics

Tables 1-1 through 1-3 list the electrical characteristics of the HDVG7
Generator module.

Table 1-1: Serial digital video signal outputs

Characteristic Performance requirements Reference information
Connector BNC

Number of outputs 2 SIGNAL 1 and SIGNAL 2
Bit Rate 1.485 Gbps

1.485/1.001 Gbps

Signal amplitude, typical

800 mV

Rise and fall times, typical

<270 ps, 20 % to 80 %

Jitter, typical <135 ps alignment jitter
Return loss =15dB 5 MHz to 750 MHz
=10dB 750 MHz to 1.485 GHz

Table 1-2: Serial digital black signal outputs (Option BK only)

Characteristic Performance requirements Reference information
Connector BNC

Number of outputs 2 BLACK 1 and BLACK 2
Bit Rate 1.485 Gbps

1.485/1.001 Gbps

Signal amplitude, typical

800 mV

Rise and fall times, typical

=270 ps, 20 % to 80 %

Jitter, typical <135 ps alignment jitter
Return loss =15dB 5 MHz to 750 MHz
=10dB 750 MHz to 1.485 GHz
1-2
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Table 1-3: Embedded audio

Characteristic Performance requirements Reference information
Number of channels 16.channels in 4 groups; 8 AES/EBU audio
pairs
Audio tones
Frequency Silence to 20 kHz; 31 discrete settings
Level -60to 0 dBFS in 1 dB steps

Pre-emphasis

Emphasis status bits can be inserted.

Environmental Characteristics

Table 1-4 lists the environmental characteristics of the HDVG7 Generator
module.

Table 1-4: Environmental characteristics

Characteristic Description
Temperature
Operating 0° Cto+50° C
Non-operating -20° Cto +60° C
Relative Humidity
Operating 20% to 80% (No condensation) ; Maximum wet-bulb temperature 29.4° C
Non-operating 5% to 90% (No condensation) ; Maximum wet-bulb temperature 40.0° C
Altitude
Operating To 4.5 km (15,000 feet)

Maximum operating temperature decreases 1° C each 300 m above 1.5 km.

Non-operating

To 15 km (50,000 feet)

Vibration

Operating

3.04 m/s? (0.31 Gyys), 5 to 500 Hz, 10 min, three axes

Non-operating

23.3 m/s? (2.38 Gyys), 5 Hz to 500 Hz, 10 min, three axes

Shock

Non-operating

294 m/s2 (30 G), half-sine, 11 ms duration

HDVG7 HDTV Digital Video Generator Service Manual 1-3



Specifications

1-4 HDVG7 HDTV Digital Video Generator Service Manual



./
Operating Information






./ |
Operating Instructions

Operating Procedure

Before servicing the HDVG7 Generator module, read the following operating
instructions. These instructions are at a level appropriate for servicing the
HDVG7 Generator module. The user manual contains complete operator
instructions.

This section provides the following information:
m  Operating Procedure

m  Selecting an Output Signal

m  HDVG7 Module Main Menu

After the module is installed in the mainframe, and the mainframe is installed in
the rack or other location where it will be used, access each function of the
module with the following procedure:

1. Connect the power connector on the rear panel to the AC electric power
source using the power cord. Electric power is supplied to the mainframe.

2. Wait until the mainframe and installed modules completely initialize. Check
that no error messages appear on the display.

3. The top menu item of the mainframe main menu shown below appears on
the display after initializating completely.

TG700 : PRESET

4. Press the front-pan®AODULE button until the HDVG7 generator module
main menu appears, as shown below.

HDVG7 [x] : STATUS : 1080 59.94i
100% Color Bars

5. Select the signal format and the signal you want to output. ReSai¢oting
an Output Signabn page 2-2 for more information.
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Operating Instructions

6. Press the front-panel arrow buttons to select the desired main menu item or
submenu.

Refer toHDVG7 Module Main Menbeginning on page 2—3 for detailed
information about the main menu items and the submenu items.

Selecting an Output Signal

2-2

Selecting a Format

Selecting a Signal

When you output a signal from the HDVG7 Generator module, you need to
select a signal format and output signal. This subsection provides instructions on
how to output a signal.

If you press the front-panel FORMAT button when the HDVG7 Generator
module is selected (active), you can select the format for the output signals.

Perform the following steps to select the format:

1. Confirm that any menu item of the HDVG7 module main menu is displayed.
If the menu is not displayed, press the front-pA@DULE button until
the HDVG7 module main menu appears, as shown below.

HDVG7 [x] : STATUS : 1080 59.94i
100% Color Bars

2. Press th&ORMAT button. The menu display changes as follows:

HDVG? [x] : SELECT FORMAT
1080 59.94i (Current)

3. Press the left4) or right @) arrow button to select one of the signal
formats, and then press tR&ITER button to confirm the selection.

All signal sets available in the module are already assigned to the corresponding
test signal buttons. When you press any of the buttons, one of the signals in the
signal set is output.

For example, when you press tB®LOR BAR test signal button, you can
output thel00% Color Bars signal in the Color Bars signal set.

Press the left<4) or right @) arrow button, or press the test signal button
repeatedly to select different signals assigned to the test signal button.
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HDVG7 Module Main Menu

You can set the logo, circle, and text overlay, embedded audio, timing offset of
the serial digital signal outputs using the HDVG7 module main menu.

Use the up4) or down §) arrow button to scroll through the main menu.
Figure 2—1 shows the HDVG7 module main menu.

Selection by the MODULE button

—\A

HDVG7 [] : STATUS : 1080 59.94i

100% Color Bars

ENTER
HDVG?7 [x] : MOVING PICTURE To MOVING PICTURE submenu
(page 2-4)
CANCEL
Logo ENTER
HDVG?7 [x] : OVERLAY Q D DTet — To OVERLAY submenu
Logo Circle <« (page 2-5t02-7)
Y CANCEL
Group 1 ENTER
HDVG7 [x] : AUDIO (EMBEDDED) < D Group2 5! To AUDIO GROUP submenu
Group 1 Group3 <« | (page 2-8)
Group 4 CANCEL
ENTER
HDVG?7 [x] : TIMING To TIMING submenu
< (page 2-9)
CANCEL
! ENTER
HDVG7 [x] : VIDEO To VIDEO submenu
(page 2-10)
CANCEL
R L A S -
ENTER |
HDVG7 [x] : BLACK (OPTION) ToBLACK submenu |
- (page 2-11) \
3 ] CANCEL \
e Vﬁ 777777777777777777777 |

Option BK only

Figure 2-1: HDVG7 module main menu
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MOVING PICTURE  This menu allows you to scroll the active picture area of the serial digital video
Submenu signal up/down or left/right (or randomly). Use the @p or down §) arrow
button to scroll through the menu. Figure 2—2 shows the MOVING PICTURE
submenu.

Select MOVING PICTURE
in the main menu

—

HD\I/-IG;tgg g/lg;/rln’\:)(li ?;?TURE <|[>> Setthe sample number to be scrolled
HD\(/GS7t([e)g @1\2"(‘15()5 PICTUREV Q D Set the line number to be scrolled

HDVl(DSe7ri[())(£]1 ::@XQS(E;CTURE v Q D Set the frame period to be scrolled

HDVF%&T};@YJE&P'CTUREV > Bae

L V.

Figure 2-2: MOVING PICTURE submenu
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LOGO OVERLAY This menu allows you to select a logo to overlay on the output test signal, and
Submenu set the display position of the logo. Use the Ap ¢r down ) arrow button to
scroll through the menu. Figure 2—3 shows the LOGO OVERLAY submenu.

]

AN

Select Logo in the
OVERLAY main menu

HDVG? [x] : OVERLAY : LOGO
X Position : 0.0 % APH

<|[>> Setthe horizontal position

AN

%

HDVG?7 [x] : OVERLAY : LOGO
Y Position : 0.0 % APH

Q D Set the vertical position

AN

%

Logo

HDVG? [x] : OVERLAY : LOGO

:OFF

AN

V

Q D Select OFF or a logo

HDVG? [X] : OVERLAY : LOGO : SAVE
Press ENTER to save parameters

ENTER
—— > Save the display position for the logo

]

V

Figure 2-3: LOGO OVERLAY submenu
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TEXT OVERLAY Submenu  This menu allows you to edit a text overlaid on the output test signal and set the
display position of the text. Use the yg)(or down §) arrow button to scroll
through the menu. Figure 2—4 shows the TEXT OVERLAY submenu.

Select ID Text in the
OVERLAY main menu

—

HDVG? [x] : OVERLAY : TEXT Q D Disable

Status : Enable Enable
)
VAN V
HDx(};’gﬂor?\gE(? ;OA XPJEXT Q D Set the horizontal position
HD¥%€£§Q§E§$XPJEXT v <] [>> Setthe vertical posiion
i e >
\
HDVG7 X :OAVERLAY -TEXT: SXE ENTER

———— > Save the text to the signal file

1 V4

Figure 2-4: TEXT OVERLAY submenu
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CIRCLE OVERLAY  This menu allows you to create a circle overlaid on the output test signal and set
Submenu the display position of the circle. Use the ) ©r down ) arrow button to
scroll through the menu. Figure 2-5 shows the CIRCLE OVERLAY submenu.

Select Circle in the
OVERLAY main menu

— A

Status : Enable

HDVG7 [x] : OVERLAY : CIRCLE

A

V

X Position : 0.0 % APH

HDVG? [x] : OVERLAY : CIRCLE

A

V

Y Position : 0.0 % APH

HDVG7 [] : OVERLAY : CIRCLE

A

V

Diameter : 10.0 % APH

HDVG? [x] : OVERLAY : CIRCLE

1

%

Figure 2-5: CIRCLE OVERLAY submenu

HDVG7 HDTYV Digital Video Generator Service Manual
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<>

Diasble
Enable

Set the horizontal position

Set the vertical position

Set the diameter of the circle
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AUDIO GROUP Submenu  This menu allows you to enable or disable embedded audio of the selected audio
group, select which audio channel to enable, and set the emphasis status bits,
sampling alignment status bits, and sample bits of the selected audio group. Use
the up @) or down §) arrow button to scroll through the menu. Figure 2—6
shows the AUDIO GROUP submenu.

Select any of the audio groups in the
AUDIO (EMBEDDED) main menu

HDVG? [ : AUDIO : GRP-1 Disable
Status : Enable Q D Enable
HDVG? [x] : AUDIO : GRP: ; ENTER
71X : : -1 2 —
Channel : 1 <[> 3 | ToAUDIO CHANNEL submenu
4 CANCEL
HDVG7 [x]: AUDIO : GRP-1 ggEmphas's
Emphasis : CD <> cor
. . Frame
HD\S/S;[%Lgﬁgge'GRP_1 <] [>>  Framewithout Frame Number
Asynchronous
HDVG7 [x] : AUDIO : GRP-1 24 bits
Resolution : 24 bits < D 20 bits

Figure 2-6: AUDIO GROUP submenu
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AUDIO CHANNEL
Submenu

This menu allows you to set the frequency, amplitude, and audio click of the
embedded audio signal for the selected audio channel. Use tjgd opdown
(V) arrow button to scroll through the menu. Figure 2—7 shows the AUDIO

CHANNEL submenu.

Select any of the channels in the Channel
AUDIO GROUP submenu

— A

Inactive
Silence

HDVG7 [x]: AUDIO : GRP-1: CH-1
Frequency : Inactive

50 Hz

<[> 100Hz

150 Hz

N\ i

200 Hz
250 Hz

HDVG? [x] : AUDIO : GRP-1: CH-1
Amplitude : -20.0 dBFS

A V

OFF

HDVG7 [x] : AUDIO : GRP-1: CH-1
Audio Click : OFF

1sec

Q D 2sec

3sec

1 v

4sec

Figure 2-7: AUDIO CHANNEL submenu

TIMING Submenu

300 Hz
400 Hz
500 Hz
600 Hz
750 Hz
800 Hz
1000 Hz

Q D -60 dBFS to 0 dBFS

1200 Hz
1500 Hz
1600 Hz
2000 Hz
2400 Hz
3000 Hz
3200 Hz

4000Hz 12000 Hz
4800Hz 15000 Hz
5000Hz 16000 Hz
6000Hz 20000 Hz
8000 Hz

9600 Hz

10000 Hz

This menu allows you to adjust the timing offset of the serial digital video
outputs relative to the internal reference signal (frame reset signal). Use the up
(A) or down §) arrow button to scroll through the menu. Figure 2—8 shows the

TIMING submenu.

Select TIMING

in the main menu

—

HDVG? [x] : TIMING
Vertical : 0 Line(s)

VAN V
HDVG7 [x] : TIMING
Horizontal : 0.0000 usec
L Y,

Figure 2-8: TIMING submenu

HDVG7 HDTYV Digital Video Generator Service Manual
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2-10

VIDEO Submenu

This menu allows you to turn the Y, Pb, or Pr component of the serial digital
video signals on or off individually. Use the yg)(or down §) arrow button to
scroll through the menu. Figure 2—-9 shows the VIDEO submenu.

Select VIDEQ in the main menu

—

HDVG7 [ : VIDEO
Y:ON

D> o

AN

HDVG7 [ : VIDEO
Pb:ON

4> o

AN

HDVG7 [ : VIDEO
Pr:ON

4> o

1

%

Figure 2-9: VIDEO submenu
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BLACK Submen

(Option BK Only)

u  This menu allows you to set the output parameters of the serial digital black

signals output from thBLACK1 andBLACK 2 connectors. Use the ugj or

down (¥) arrow button to scroll through the menu. Figure 2—-10 shows the
BLACK submenu.

Select BLACK (OPTION)

Figure 2-10: BLACK submenu (Option BK only)

in the main menu
A 1080 60i 1080 25p
1080 59.94i 1080 24p
1080 50i 1080 23.98p
HDVG7 [x] (BLACK) : FORMAT < D 1080 24sF 1035 60i
1080 60i 10802398sF  103559.94i
1080 30p 720 60p
A v 1080 29.97p 720 59.94p
HDVG7 [x] (BLACK) : SIGNAL Black
Black <[> 4% FatFieid
group 1 ENTER
HDVG? [x] (BLACK) : AUDIO (EMBEDDED) roup2
Group 1 Q D Group 3 To AUDIO GROUP submenu
Group 4 CANCEL
ENTER
HDVG? [x] (BLACK) : TIMING To TIMING submenu
] CANCEL

HDVG7 HDTYV Digital Video Generator Service Manual
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Theory of Operation

Bus Interface

Address Generator

Frame Memory

Line Memory

Overlay Controller

Overlay Memory

Formatter

Audio Memory

Serializer

Black Generator
(Option BK Only)

This section describes the basic operation of the major circuit blocks in the
HDVG7 Generator module.

For information about the TG700 mainframe, refer toTi@e700 TV Signal
Generator Platform Service Manual

This block provides the communication between the mainframe and the module
circuit.

This block consists of a frame delay, an MPU interface, a sequencer, an SDRAM
controller, and a blanking data generator. It interfaces the Frame Memory and the
Line Memory and controls the output sequence of the video data in these
memaries.

Frame memory contains a series of pointers that control the order the video lines
stored in Line Memory are used to produce serial digital signals.

Line memory holds the actual sample points which define a serial digital signal.

This block consists of an MPU interface and an overlay controller. It inserts data
from the Overlay Memory into the Line Memory data stream to create circular
patterns, ID text, and logo.

The memory generates timings to multiplex the line memory data and the
overlay data used for a circle, ID text, and logo overlay.

This block consists of a line number and CRC generator, an audio control packet
generator, a data packet generator, an MPU interface, and an SRAM controller. It
inserts line numbers and embedded audio data in the serial digital signals.

The memory contains embedded audio data.

The serializer converts a 20 bits parallel data to SDI signal.

This block generates black or gray (40% gray) signal for the BLACK 1 and
BLACK 2 outputs.

HDVG7 HDTV Digital Video Generator Service Manual 3-1



Theory of Operation

Frame
Memory
N Bus Address Overlay SIGNAL 1
<:—1/ Interface Generator Controller Formatter o
Serializer
SIGNAL 2
Line Overlay Audio
Memory Memory Memory
r—— "= " " "™ -
| |
\ Black Formatter } BLACK 1
\ Generator - |
| Serializer |
\ | BLACK 2
\ \
} Audio |
| Option BK only Memory }
- 2

Figure 3-1: Simplified block diagram of the HDVG7 Generator module
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Performance Verification

This section provides procedures that verify the performance and functionality of
the HDVG7 Generator module.

NOTE. All values checked in this procedure represent typical characteristics and
are not absolutely guaranteed.

Preparation for Performance Verification

Power On Default Settings

Warm up

Equipment Required

Do the following before starting the performance verification procedures:

Before you perform the performance verification procedures, make sure that the
required instrument settings are saved in the Power On Default preset.

If the instrument settings are saved in the Power On Default preset, you can
recall the settings after the performance verification procedures are completed by
removing and reapplying the power.

The HDVG7 Generator module and test equipment must have had a warmup
period of at least 20 minutes.

Table 4-1 lists the equipment required for the procedures.

Table 4-1: Equipment required for performance verification

ltem No. Minimum requirement Recommended equipment
Digital television waveform 1 Tektronix WFM1125 Option 0D
monitor

HDTV picture monitor 1 Sony HDM1220J

Digital audio monitor 1 Tektronix 764

Sampling oscilloscope 1 Bandwidth: 6 GHz or higher Tektronix TDS820

75 Q BNC cable 5 Length: 42 inches Tektronix part no. 012-0074-00
50 Q2 BNC to SMA adapter 1 Tektronix part no. 015-1018-00
75 Q coax terminator 5 Tektronix part no. 011-0102-01

75 Q signal adapter

Bandwidth: 1 GHz Tektronix AMT75
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Calibration Data Report

Photocopy this form and use it to record the performance test results.

Table 4-2: HDVG7 calibration data report

Serial Number: Cal Date: Temperature: Humidity:
Step Function Tested Minimum Cal Data Maximum
1. Serial Output Amplitude
SIGNAL 1 (Typical value: 800 mV) | -——--——--——- mvV| ---——————
SIGNAL 2 (Typical value: 800 mV) | -——--——--——- mvV| -
2. Serial Output Rise Time (20% to 80% amplitude points)
SIGNAL 1 ps 270 ps
SIGNAL 2 ps 270 ps
3. Serial Output Fall Time (20% to 80% amplitude points)
SIGNAL1 ps 270 ps
SIGNAL 2 ps 270 ps
Option BK
4, Serial Output Amplitude
BLACK 1 (Typical value: 800 mV) | ----—---——-- mv| ————————-
BLACK 2 (Typical value: 800 mV) | ----—---——-- mv| -———-————-
5. Serial Output Rise Time (20% to 80% amplitude points)
BLACK 1 ps 270 ps
BLACK 2 ps 270 ps
6. Serial Output Fall Time (20% to 80% amplitude points)
BLACK 1 ps 270 ps
BLACK 2 ps 270 ps
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Performance Verification Procedures

Be sure you have performed tReeparation for Performance Verificatidmefore
proceeding.

WARNING. Dangerous electric shock hazards exist inside the TG700 mainframe.
! Only qualified service personnel should perform these procedures.

Serial Digital Outputs  This test verifies that serial digital signals are output correctly from the SIGNAL
1 and SIGNAL 2 connectors. The following equipment is required for the test:

Digital TV waveform monitor
HDTYV picture monitor
Digital audio monitor

Five 75Q BNC cables

Five 75Q coax terminators

Perform the following procedure to verify that serial digital signals are output
correctly from the SIGNAL 1 and SIGNAL 2 connectors.

1.

Use the 782 BNC cable to connect SIGNAL 1 connector on the HDVG7
Generator module to the CHA connector on the digital TV waveform
monitor rear panel as shown in Figure 4-1.

Use the 7%) coax terminator to terminate the SIGNAL 2 connector on the
HDVG7 Generator module.

Use the 782 BNC cables to connect Pr, Pb, and Y ANALOG OUT
connectors on the digital TV waveform monitor rear panel to INPUT A
R/Pr, B/Pg, G/Y connectors, respectively, on the HDTV picture monitor rear
panel as shown in Figure 4-1.

Use the 7%2 coax terminators to terminate the other loop through tg,R/P
B/Pg, and G/Y connectors on the HDTV picture monitor rear panel.

Use the 782 BNC cable to connect AUDIO CHA connector on the digital
TV waveform monitor rear panel to CH1-2 BNC connector on the digital
audio monitor rear panel as shown in Figure 4-1.

Use the 782 coax terminator to terminate the other loop through to CH1-2
BNC connector on the digital audio monitor rear panel.
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75 Q coax terminator

Pr =~
("
Pb
HDTV picture monitor
75 Q BNC cable rear panel (HDM1120J)

mICAND

Digital TV waveform
monitor rear panel
(WFM1125 Option 0D)

Digital audio monitor
rear panel (764)

TG700 mainframe
rear panel

E

75 Q coax terminator

HDVG7 module

Figure 4-1: Equipment connections for verifying the serial digital outputs

4-4

7. Set the digital TV waveform monitor settings as indicated below:

Input .............. CHA
Display ............. Parade
Format.............. 240M/274M
Interlaced/Progressive.  Interlaced

8. Recall the Factory Default preset as follows:
a. Press thélODULE button to display the TG700 main menu.
b. Press the upK) or down §) arrow button to sele®@ECALL .
c. Press the left4) or right @) arrow button to seleétactory Default.
d. Pressth&NTER button to recall the factory default settings.
9. Select ther5 % Color Bars signal as follows:

a. Press thélODULE button to display the HDVG7 main menu.
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b. Press th€OLOR BAR test signal button until thé5 % Color Bars
signal is selected.

10. Turn on the circle overlay as follows:
a. Pressth€ ANCEL button.

b. Press the upK) or down §) arrow button to sele@VERLAY, and
then press thENTER button.

c. Press the left4) or right @) arrow button to selecircle, and then
press th&ENTER button to access the CIRCLE OVERLAY submenu.

d. Press the left4) or right @) arrow button to sele&nable, and then
press th&aNTER button.

11. Turn on the embedded audio for Group 1 as follows:
a. Press th&€ ANCEL button to return the module main menu.

b. Press the upK) or down §) arrow button to sele&UDIO (EM-
BEDDED).

c. Press the left4) or right @) arrow button to selecroup 1, and then
press th&ENTER button to access the AUDIO GROUP submenu.

d. Press the left4) or right @) arrow button to sele&nable, and then
press th&NTER button.

e. Pressth&€ ANCEL button to return the module main menu.
12. Check the displayed waveform and CRC error:

a. Verify that the waveform and the overlay circle are correctly displayed
on the digital TV waveform monitor.

b. Verify that the CRC ERROR LED on the digital TV waveform monitor
does not light.

13. Check the embedded audio:

a. On the digital audio monitor front panel, pressheNU button to
display the menu.

b. Select thdnput item from the menu, and seléaii1-2 input:
BNC—-unbalanceditem from the submenu.

c. On the digital audio monitor front panel, press@id=AR button to
clear the menu.

d. On the digital audio monitor front panel, press@& STATUS button
to displayCHANNEL STATUS view.
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e. Inthe view, check CRC errors are not displayed.
f.  On the digital audio monitor front panel, pressAtelio View button.

g. Verify that the digital audio monitor bar graphs show both Channel 1 and
Channel 2 at —20 dBfs.

14. Check that the correct color bar and the overlay text are displayed on the
HDTYV picture monitor.

15. Change the BNC cable connection from the SIGNAL 1 connector to the
SIGNAL 2 connector and change theS3erminator from the SIGNAL 2
connector to the SIGNAL 1 connector on the HDVG7 Generator module.

16. Repeat steps 12 through 14.

Serial Digital Black Outputs (Option BK Only). This test verifies that serial digital
black signals are output correctly from the BLACK 1 and BLACK 2 connectors.

17. Change the BNC cable connection from the SIGNAL 2 connector to the
BLACK 1 connector and change the @3erminator from the SIGNAL 1
connector to the BLACK 2 connector on the HDVG7 Generator module.

18. Select thet0 % Flat Field signal as follows:
a. Press th&€€ ANCEL button to return the module main menu.

b. Press the upK) or down i) arrow button to sele@LACK (OP-
TION).

c. Press th&NTER button to access the BLACK submenu.
d. Press the upk) or down §) arrow button to sele@IGNAL .

e. Press the left4) or right @) arrow button to seleet0 % Flat Field
and press thENTER button.

19. Turn on the embedded audio for Group 1 as follows:
a. Press th€ ANCEL button to return the BLACK submenu.

b. Press the upK) or down §) arrow button to sele&UDIO (EM-
BEDDED).

c. Press the left4) or right @) arrow button to selecroup 1, and then
press th&aENTER button to access the AUDIO GROUP submenu.

d. Press the left4) or right @) arrow button to sele&nable, and then
press th&ENTER button.

e. Press the€ ANCEL button to return the BLACK submenu.
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20. Verify that the waveform is correctly displayed on the digital TV waveform
monitor.

21. Verify that the CRC ERROR LED on the digital TV waveform monitor does
not light.

22. Verify that the digital audio monitor bar graphs show both Channel 1 and
Channel 2 at —20 dBfs.

23. Verify that the correct flat field signal is displayed on the HDTV picture
monitor.

24. Change the BNC cable connection from BLACK 1 connector to the BLACK
2 connector and change the@5erminator from BLACK 2 connector to the
BLACK 1 connector on the HDVG7 Generator module.

25. Repeat steps 20 through 23.

Eye Pattern Check  This test verifies the signal level and eye pattern of the SIGNAL 1 and SIGNAL
2 outputs. The following equipment is required for the test:

m  Sampling oscilloscope

m  75Q signal adapter (AMT75)

75Q BNC cable
m  SMA-to-BNC adapter
m  75Q coax terminator

Perform the following procedure to verify the signal level and eye pattern of the
SIGNAL 1 and SIGNAL 2 outputs.

1. Use the 782 BNC cable, 782 signal adapter, and SMA-to-BNC adapter to
connect the SIGNAL 1 connector on the HDVG7 Generator module to the
CH1 input connector on the oscilloscope as shown in Figure 4-2.

NOTE. Some sampling oscilloscopes do not automatically adjust their readouts
to account for the=-5 attenuation of the AMT75. You must remember to account
for this attenuation while viewing the oscilloscope readouts if you are using an
oscilloscope of this type.

2. Use the 782 coax terminator to terminate the SIGNAL 2 connector on the
HDVG7 Generator module.
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3. Set the sampling oscilloscope settings as indicated below:

Vertical ............. 30 mV/div
Horizontal . . ......... 200 ps/div
Main Position........ 700 ps
Trig Source. ......... CH1
Trig Level ........... oV
TrigSlope . .......... Rising Edge
Acquire Menu. . ... ... Normal
DISPLAY ........... Variable persistence: 500 ms
Measure. . ........... Amplitude
Sampling

Oscilloscope (TDS820)

75 Q BNC cable DDDD@DQ
\ 8 = O O ooo
TG700 mainframe 0| © @2== < 536
rear panel ) O O < sss
. © B
Q CcoocooooD O
) | G O
75 Q coax terminator ianal /
HDVG7 module L 75 Q2 signal adapter SMA-to-BNC adapter

Figure 4-2: Equipment connection for verifying the output level and eye pattern

4. Verify that SIGNAL 1 eye pattern displayed on the sampling oscilloscope is
fully open. Figure 4—3 shows an example of the eye pattern for an acceptable
output signal.
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Tek Running: Normal 0
.
1

-1 A 159.6mV
1 @ 82.8mV

Ch1l Ampl
162.0mV

i

~ RN 30.0mvV M 200ps7d  700ps 0V
s

Figure 4-3: Example of eye pattern for an acceptable output signal

5. Use the sampling oscilloscope to measure that the amplitude, rise and fall
time are as follows.

Amplitude : approximately 160 mV
Rise and fall time < 270 ps (20 % to 80 %)

6. Change the BNC cable connection from the SIGNAL 1 connector to the
SIGNAL 2 connector and change the(5erminator from the SIGNAL 2
connector to the SIGNAL 1 connector on the HDVG7 Generator module.

7. Check that SIGNAL 2 eye pattern displayed on the sampling oscilloscope is
fully open (see Figure 4—3 ) and repeat step 5.
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4-10

BLACK Output Eye Pattern Check (Option BK Only). This test verifies the signal
level and eye pattern of the BLACK 1 and BLACK 2 outputs.

8. Change the BNC cable connection from the SIGNAL 2 connector to the
BLACK 1 connector and change the @5erminator from the SIGNAL 1
connector to the BLACK 2 connector on the HDVG7 Generator module.

9. Check that BLACK 1 eye pattern displayed on the sampling oscilloscope is
fully open (see Figure 4-3) and repeat step 5.

10. Change the BNC cable connection from the BLACK 1 connector to the
BLACK 2 connector and change the @5erminator from the BLACK 2
connector to the BLACK 1 connector on the HDVG7 Generator module.

11. Check that SIGNAL 2 eye pattern displayed on the sampling oscilloscope is
fully open (see Figure 4-3) and repeat step 5.

This completes thBerformance Verificatioprocedure. If you require further
assistance, contact your nearest Tektronix Service Center.
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This section contains information needed to adjust the TG700.

The only adjustment in the HDVG7 Generator module is for the output level.

Requirements for Adjustment

Before doing the adjustment, note the following requirements.
Personnel  This procedure is only to be performed by trained service technicians.

Warmup Period  The HDVG7 Generator module requires a 20 minute warmup time in°aG-20
to +30° C environment before it is adjusted. Adjustment done before the
operating temperature has stabilized may cause errors in performance.

Access  When adjusting the output level, you need to remove the top cover of the TG700
mainframe. For removal and installation procedures for the top cover, refer to the
TG700 TV Signal Generator Platform Service Manual

Equipment Required

Table 4-1 lists the equipment required to adjust the output level.

Table 5-1: Equipment required

ltem No. Minimum requirement Recommended equipment
TV signal generator platform 1 Tektronix TG700
Sampling Oscilloscope 1 Bandwidth: 6 GHz or higher Tektronix TDS820
75 Q BNC cable 1 Length: 42 inches Tektronix part no. 012-0074-00
50 Q BNC to SMA adapter 1 Tektronix part no. 015-1018-00
75 Q coax terminator 1 Tektronix part no. 011-0102-01
75 Q signal adapter 1 Bandwidth: 1 GHz Tektronix AMT75

Amplitude precision: -3 dB
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Output Level Adjustment

Preparation  To perform the output level adjustment, you must first remove the top cover of
the TG700 mainframe. For removal and installation procedures for the top cover,
refer to theTG700 TV Signal Generator Platform Service Manual

After you have removed the top cover, find the variable resistors on the HDVG7
circuit board. See Figure 5-1.

Shield case R630

\

10

i
10

R530

Shield case

Figure 5-1: HDVG7 circuit board view

Procedure

WARNING. To avoid serious injury, do not touch exposed connectors or compo-
nents when operating the TG700 mainframe with the top cover removed.
Dangerous potentials exist at several points within the TG700 mainframe.

1. Use the 782 BNC cable, 782 signal adapter, and SMA-to-BNC adapter to
connect the SIGNAL 1 connector on the HDVG7 Generator module to the
CH1 input connector on the oscilloscope as shown in Figure 4-2.

NOTE. Some sampling oscilloscopes do not automatically adjust their readouts
to account for the-5 attenuation of the AMT75. You must remember to account
for this attenuation while viewing the oscilloscope readouts if you are using an

oscilloscope of this type.

2. Use the 782 coax terminator to terminate the SIGNAL 2 connector on the
HDVG7 Generator module.
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Sampling
Oscilloscope (TDS820)
75 Q BNC cable DDDD@DQ
) 8 = 0 O O ocoo
TG700 mainframe 07 222 2 %E%
rear panel o O O 8865
. @ D o502© S
S O coooooo o
S . | 2 0
75 Q coax terminator T . /
HDVG7 module L 75 €2 signal adapter SMA-to-BNC adapter

Figure 5-2: Equipment connection for adjusting the output level

3. Set the sampling oscilloscope settings as indicated below:

Vertical ................. 30 mV/div

Horizontal . ............... 200 ps/div

Trig Position. . . ........... 50 %

Main Position. . ........... 700 ps

TrigLevel ...............1 oV

TrigSlope . ............... Rising Edge

Acquire Menu. ............ Normal

DISPLAY ............... Variable persistence: 500 ms

4. Recall the Factory Default preset as follows:
a. Press the upK) or down ) arrow button to sele®ECALL .
b. Press the left4) or right @) arrow button to sele¢tactory Default.
c. Pressth&NTER button to recall the factory default settings.
d. Press th€ANCEL button to return the TG700 main menu.
5. Select ther5 % Color Bars signal as follows:
a. Press the MODULE button to display tH®VG7 main menu.

b. Press th€OLOR BAR test signal button until thés % Color Bars
signal is selected.

6. Turn on the “Cursor: HBars” of the sampling oscilloscope, and then set the
AV to 159.6 mV.

7. Change the cursor mode to Track, and then position the cursors so that they
are symmetrical about the center graticule.
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Locate variable resistor R530 on the HDVG7 circuit board. See
Figure 5-1.

Adjust the R530 so that the signal amplitude is equal to the height between
the two cursors set in step 6.

BLACK Output Level Adjustment (Option BK Only).

10.

11.

12.

13.

Move the BNC cable connection from the SIGNAL 1 connector to the
BLACK 1 connector and move the ¥hterminator from the SIGNAL 2
connector to the BLACK 2 connector on the HDVG7 Generator module.

Select thet0 % Flat Field signal as follows:
a. Press th&€€ ANCEL button to return the module main menu.

b. Press the upK) or down ) arrow button to sele@LACK (OP-
TION).

c. Pressth&NTER button to access the BLACK submenu.
d. Press the upK) or down §) arrow button to sele@GIGNAL .

e. Press the left4) or right @) arrow button to sele&0 % Flat Field
and press thENTER button.

Locate the variable resistor R630 on the HDVG?7 circuit board. See
Figure 5-1.

Adjust the R630 so that the signal amplitude is equal to the height between
the two cursors set in step 6.

This completes the output level adjustment procedures.
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This section contains instructions and procedures for maintaining the HDVG7
Generator module. For information on servicing the mainframe, refer to the
TG700 TV Signal Generator Platform Service Manual

The following information can be found in this section:

®m  Preparation page 6-1

®m  Inspection and Cleaning (preventive maintenance) page 6-3
m  Repackaging Instructions page 6-3

®  Removal and Replacement page 6-5
®  Troubleshooting page 6—7

If the instrument does not function properly, troubleshooting and corrective
measures should be taken immediately to prevent additional problems.

NOTE. Contact your local Tektronix representative for information on where to
return your instrument if it requires repair during the warranty period.

Preparation

Please read and follow these preparation instructions before attempting to
perform any maintenance or service to the instrument.

Servicing Prerequisites ~ Make sure of the following before beginning any instrument service:

®  The maintenance or service of this instrument must be performed by
qualified service personnel only.

m  Read theService Safety Summadocated at the beginning of this manual
before attempting to perform any maintenance or service to the instrument.

m  Read theéperating Informatiorsection of this manual before attempting to
perform any maintenance or service to the instrument.

HDVG7 HDTV Digital Video Generator Service Manual 6-1



Maintenance

Electrostatic Damage
Prevention

VAN

This instrument contains electrical components that are susceptible to damage
from electrostatic discharge. Static voltages of 1 kV to 30 kV are common in
unprotected environments.

CAUTION. Static discharge can damage any semiconductor component in this
instrument.

6-2

Observe the following precautions to avoid static damage:
®  Minimize handling of static-sensitive components.

B Transport and store static-sensitive components or assemblies in their
original containers, on a metal rail, or on conductive foam. Label any
package that contains static-sensitive assemblies or components.

m  Discharge the static voltage from your body by wearing a wrist strap while
handling these components. Servicing static-sensitive assemblies or
components should only be performed at a static-free workstation by
qualified personnel.

m  Nothing capable of generating or holding a static charge should be allowed
on the workstation surface.

m  Keep the component leads shorted together whenever possible.
m  Pick up components by the body, never by the leads.
® Do not slide the components over any surface.

®  Avoid handling components in areas that have a floor or work surface
covering capable of generating a static charge.

m  Use a soldering iron that is connected to earth ground.

m  Use only special antistatic, suction-type or wick-type desoldering tools.

NOTE. A 2% RMA flux content solder is recommended for making repairs in this
instrument. Cleaning of rosin residue is not recommended. Most cleaning
solvents tend to reactivate the rosin and spread it under components where it
may cause corrosion under humid conditions. The rosin residue, if left alone,
does not exhibit these corrosive properties.
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Inspection and Cleaning

General Care

VAN

Inspecting and Cleaning
Procedures

Performance Verification

Preventive maintenance consists of cleaning, visual inspection, performance
checking, and, if needed, readjustment. The preventive maintenance schedule
established for the instrument should be based on the environment in which it is
operated and the amount of use. Under average conditions, scheduled preventive
maintenance should be performed every 2000 hours of operation.

Protect the module from adverse weather conditions. The module is not
waterproof.

CAUTION. To avoid damage to this module, do not expose it to sprays, liquids, or
solvents. Do not flex the circuit board if you remove the board from its mounting
shield. The circuit board can be damaged by flexing. The shield provides
necessary structural support to the circuit board.

Clean the mainframe and modules often enough to prevent dust or dirt from
accumulating. Refer timspecting and Cleaning ProcedurnestheTG700 TV
Signal Generator Platform Service Manual

Check module performance after each 2000 hours of operation or every

12 months. This will help to ensure maximum performance and assist in locating
defects that may not be apparent during regular operation. Performance
verification procedures are included in this manual.

Repackaging Instructions

Use the following instructions to prepare your instrument for shipment to a
Tektronix, Inc., Service Center:

1. Attach atag to the instrument showing: the owner, complete address and
phone number of someone at your firm who can be contacted, the instrument
serial number, and a description of the required service.

2. Package the instrument in the original packaging materials. If the original
packaging materials are not available, follow these directions:

a. Obtain a carton of corrugated cardboard having inside dimensions six or
more inches greater than the dimensions of the instrument. Use a
shipping carton that has a test strength of at least 250 pounds (113.5 kg).

b. Surround the module with a protective (anti-static) bag.
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6-4

c. Pack dunnage or urethane foam between the instrument and the carton. If
using Styrofoam kernels, overfill the box and compress the kernels by
closing the lid. There should be three inches of tightly packed cushion-
ing on all sides of the instrument.

3. Seal the carton with shipping tape, industrial stapler, or both.
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Removal and Replacement

This section contains the instructions on how you can remove and replace the
customer replaceable parts of the HDVG7 Generator module.

Tools Required

The following tools are required to perform the removal and replacement
procedures:

Table 6-1: Required tools

Name Description Tektronix part number

Screwdriver handle Accepts Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads

#2 Phillips tip Phillips-driver bit for #2 size screw heads

Nut driver, 14 mm Special nut driver for removing the BNC 030-A041-00
connectors of the HDVG7 module

Replacing the Rear Panel Connectors, Chassis, and Fan

It is usually not necessary to replace the rear panel connectors, chassis, and fan.
However, if a connector, chassis, or fan becomes damaged, you can replace
them.

Replacing the Rear Panel = Perform the following procedure to replace the rear panel connector:

Connectors
1. Use theModule Installationsection in th& G700 TV Signal Generator

Platform Service Manudb remove the HDVG7 Generator module from the
mainframe.

2. Disconnect the cables at P500 (SIGNAL 1) and P502 (SIGNAL 2) on the
HDVGY7 circuit board. If Option BK is installed, also disconnect the cables
at J800 (BLACK 1) and J802 (BLACK 2).

3. Use the 14 mm nut driver to remove the nut securing the damaged connector
to the chassis. Pull the connector away.

4. Perform steps 2 and 3 in reverse order to replace the connector.
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Replacing the Chassis

Replacing the Fan

6-6

Perform the following procedure to replace the chassis:

1.

10.

11.

Use the 14 mm nut driver to remove the nuts from each of the rear panel
connectors.

Disconnect the fan’s power cable at P0O40 on the HDVGY circuit board.

Use a screwdriver with a #2 Phillips tip to remove the six screws securing
the circuit board to the chassis.

Lift the circuit board up and away from chassis, and then place it on a static
free surface.

Use a screwdriver with a #2 Phillips tip to remove the two screws securing
the fan to the chassis.

Set the replacement chassis on a firm, flat, static-free work surface.
Place the fan in place on the chassis.

Use a screwdriver with a #2 Phillips tip to install the two screws securing the
fan to the chassis.

Carefully place the circuit board in place on the chassis.

Use a screwdriver with a #2 Phillips tip to install the six screws securing the
circuit board to the chassis.

Apply the rear panel to the chassis, and then install all the rear panel
connectors to the chassis.

Perform the following procedure to replace the fan:

1.
2.

Perform steps 1 through 5Replacing the Chassis

Perform step 1 in reverse order to replace the fan.
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Troubleshooting

This section contains instructions and procedures for troubleshooting the
HDVG7 Generator module. These procedures will help you decide whether it is
necessary to replace your module.

If the TG700 mainframe does not boot up or if the display is not working, refer
to Troubleshootingn theTG700 TV Signal Generator Platform Service Manual

Equipment Required

The equipment listed in Table 6-2 is required for troubleshooting.

Table 6-2: Equipment required for troubleshooting

Equipment description Minimum requirements/example

Screwdriver handle Accept Phillips-driver bits

#1 Phillips tip Phillips-driver bit for #1 size screw heads
TG700 mainframe A TG700 mainframe that is functioning correctly.

Backing up the instrument settings

Before you begin the troubleshooting procedures, create a preset to save your
instrument settings as follows:

1. Press théMODULE button until the mainframe main menu (TG700:
PRESET) appears.

2. Press th&NTER button to access the PRESET submenu.
3. Press the upK) or down §) arrow button to seleGAVE.

4. Press the left4) or right @) arrow button to select a preset number to save
instrument settings.

5. Press th&NTER button to save the current instrument settings to the new
preset.

After the problem is solved, recall the preset you created.
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Troubleshooting

Troubleshooting Trees

‘ Start '

Power on the TG700 in factory mode and execute
diagnostics as follows:

1. Connect the power cable to the instrument with the
FRONT PANEL ENABLE button pressed.

2. Press the up and down arrow button to select
UTILITY, and then press the ENTER button.

3. Press the up and down arrow button to select
DIAGNOSTICS, and then press the ENTER button.

4. Press the left and right arrow button to select
Memory, and then press the ENTER button.

Is the message
“Fail: HDVG7 Diag
error” displayed?

Yes
Replace the module.

Perform the Function Check
procedures in the User manual.

Figure 6-1: Troubleshooting procedure (1)
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Troubleshooting

No Power off and remove the module, and
then install it into the TG700 mainframe
that is functioning correctly.

Is the module
operating correctly?

Yes
The problem is probably in the
Is tthe moduletl ) TG700 mainframe. Refer to Trouble
operating correctly: shooting in the TG700 TV Signal
Generator Platform Service Manual.
HDVG7 Module OK Replace the module.

Figure 6-2: Troubleshooting procedure (2)
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Options

This section describes options that are available for the HDVG7 Generator
module.

The following options are available:
m  Option BK (Serial digital black output)
m  Option D1 (Test data report)

Option BK Description

Two serial digital black signal outputs are added to the HDVG7 Generator
module when this option is specified.

Option D1 Description

A calibration data test result report will be provided with the HDVG7 Generator
module when this option is specified.

HDVG7 HDTV Digital Video Generator Service Manual 7-1



Options

7-2 HDVG7 HDTYV Digital Video Generator Service Manual



./
Replaceable Electrical Parts






-/ |
Replaceable Electrical Parts

The module-level replaceable electrical parts are included iRepkaceable
Mechanical Partdist. Since component-level repair is not supported, individual
electrical components are not listed.
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Diagram

Figure 9-1 shows the HDVG7 Generator module and how it interconnects with
the TG700 TV Signal Generator Platform.

Diagrams showing mainframe component interconnections, such as power
supply and oscillator, can be found in @700 TV Signal Generator Platform
Service Manual

A block diagram of the HDVG7 Generator module is located i treory of
Operationsection, beginning on page 3-1.

HDVG7 Generator module
TG700 mainframe

|
& O s (@)
SIGNAL 1 \EED% P500 a0
Main board
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SIGNAL 2 g_‘r \Q % Sot2.4

Rear-panel P
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| go mj/ OE E‘) O | P800

\ BLACK 1 }
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| \
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\
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I OptionBKonly | |

Figure 9-1: HDVG7 Generator module connections
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Mechanical Parts List

This section contains a list of the replaceable modules for the HDVG7 Generator
module. Use this list to identify and order replacement parts.

Parts Ordering Information

Module Servicing

Replacement parts are available through your local Tektronix field office or
representative.

Changes to Tektronix products are sometimes made to accommodate improved
components as they become available and to give you the benefit of the latest
improvements. Therefore, when ordering parts, it is important to include the
following information in your order.

m  Part number

®m Instrument type or model number

m  Instrument serial number

® [nstrument modification number, if applicable

If you order a part that has been replaced with a different or improved part, your
local Tektronix field office or representative will contact you concerning any
change in part number.

Modules can be serviced by selecting one of the following three options. Contact
your local Tektronix service center or representative for repair assistance.

Module Exchange. In some cases you may exchange your module for a reman-
ufactured module. These modules cost significantly less than new modules and
meet the same factory specifications. For more information about the module
exchange program, call 1-800-833-9200. Outside North America, contact a
Tektronix sales office or distributor; see the Tektronix web site for a list of
offices: www.tektronix.com

Module Repair and Return. You may ship your module to us for repair, after which
we will return it to you.

New Modules. You may purchase replacement modules in the same way as other
replacement parts.
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Using the Replaceable Parts List

Parts list column descriptions

This section contains a list of the mechanical and/or electrical components that
are replaceable for the HDVG7 Generator module. Use this list to identify and
order replacement parts. The following table describes each column in the parts
list.

Column | Column name Description

1 Figure & Index Number | ltems in this section are referenced by figure and index numbers to the exploded view
illustrations that follow.

2 Tektronix Part Number Use this part number when ordering replacement parts from Tektronix.

3and4 | Serial Number Column three indicates the serial number at which the part was first effective. Column four
indicates the serial number at which the part was discontinued. No entries indicates the part is
good for all serial numbers.

Qty This indicates the quantity of parts used.

6 Name & Description An item name is separated from the description by a colon (:). Because of space limitations, an
item name may sometimes appear as incomplete. Use the U.S. Federal Catalog handbook
H6-1 for further item name identification.

7 Mfr. Code This indicates the code of the actual manufacturer of the part.

8 Mfr. Part Number This indicates the actual manufacturer’s or vendor’s part number.

Abbreviations

Mfr. Code to Manufacturer

Cross Index

Manufacturers cross index

Abbreviations conform to American National Standard ANSI Y1.1-1972.

The table titled Manufacturers Cross Index shows codes, names, and addresses
of manufacturers or vendors of components listed in the parts list.

Mfr.

code  Manufacturer Address City, state, zip code

$3109  FELLER 72 VERONICA AVE SUMMERSET NJ 08873
UNIT 4

TK0191  TEKTRONIX JAPAN PO BOX 5209 TOKYO JAPAN 100-31
TOKYO INTERNATIONAL

TK2432  UNION ELECTRIC 15/F #1, FU-SHING N. ROAD TAIPEI, TAWAN ROC

2W733  BELDEN CORPORATION 2200 US HIGHWAY 27 SOUTH RICHMOND IN 47375-0010
PO BOX 1980

80009  TEKTRONIX INC 14150 SW KARL BRAUN DR BEAVERTON, OR 97077-0001
PO BOX 500
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Replaceable parts list

Fig. &
index Tektronix part  Serial no.  Serial no. Mir.
number number effective  discontd Qty Name & description code  Mfr. part number
10-1 116-A007-01 1 EXCHANGE MODULE:HDVG7 80009
116-A008-01 1 EXCHANGE MODULE:HDVG7-BK 80009
10-1-1 441-A257-00 1 CHASSIS,MODULE HDVG7:ASSY 80009
-2 333-A409-00 1 PANEL,REAR:HDVG7,AL 80009
333-A410-00 1 PANEL,REAR:HDVG7 OPTION,AL 80009
-3 214-4946-00 2 SPRING,CONICAL:VXI MOUNTING SCREW,0.26MM 80009
-4 213-1129-00 2 SCREW,MACHINE:M2.5X11MM L,PAN HD,STL,NI PL,CROSS 80009
REC & SLOTTED [322401-05]
-5 348-A128-00 25 SHLD GASKET,ELEK:FINGER TYPE,5.1MM LX6.4MM 80009
CM  W,BE-CU [97-645-02]
-6 174-B846-00 2 CABLE ASSY,RF:750HM,COAX(RG179),6CM L,BNC TO 80009
PL71-LP-1.5C
174-B846-00 4 CABLE ASSY,RF:750HM,COAX(RG179),6CM L,BNC TO 80009
PL71-LP-1.5C (OPTION BK)
-7 211-A245-00 6 SCREW,MACHINE:M3X6MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU & LOCK WASHER
-8 220-A175-01 1 NUT,PLATE:MODULE FAN,AL 80009
-9 119-B067-00 1 FAN,TUBEAXIAL:119-B066-00 W/CONN 80009
-10 211-A267-00 2 SCREW,MACHINE:M3X8MM L,PNH,STL,NI PL,CROSS 80009
REC,W/KOGATAMARU & LOCK WASHER
-1 334-1378-03 1 MARKER,IDENT:MKD SERIAL NO. FOR TEKTRONIX JAPAN 80009
-12 342-A146-00 1 INSULATOR,PLATE:HEAT CONDUCTOR,RUBBER, 80009
20MMX20MMX10MM THK [TC1000-TCK]
342-A146-00 2 INSULATOR,PLATE:HEAT CONDUCTOR,RUBBER, 80009

20MMX20MMX10MM THK [TC1000-TCK]

STANDARD ACCESSORIES
070-A824-XX 1 MANUAL,TECH:MODULE INSTALLATION INSTRUCTIONS TK0191
062-A249-XX 1 SOFTWARE PACKAGE:S/W(CD-R) TKO0191
OPTIONAL ACCESSORIES
070-A800-XX 1 MANUAL,TECH:SERVICE,TG700 TKO0191
003-A041-00 1 NUT DRIVER,BOX:14MM HEX,BNC RETAINING NUT, TK0191
MODIFIED 19MM
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Figure 10-1: HDVG7 Generator module exploded view
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