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Please note

In correspondence concerning this instrument, please quote the type number and serial number as given
on the type plate.

Bitte beachten

Bei Schriftwechsel tiber dieses Gerat wird gebeten, die Typennummer und die Geratenummer anzugeben.
Diese befinden sich auf dem Typenschild an der Ruickseite des Gerétes.

Noter s.v.p.

Dans votre correspondance et dans vos réclamations se rapportant a cet appareil, veuillez toujours
indiquer le numéro de type et le numéro de série qui sont marqués sur la plaquette de caracteristiques.

Important

As the instrument is an electrical apparatus, it may be operated only by trained personnel. Maintenance and
repairs may also be carried out only by qualified personnel.

Wichtig

Da das Gerat ein elektrisches Betriebsmittel ist, darf die Bedienung nur durch eingewiesenes Personal
erfolgen. Wartung und Reparatur dirfen nur von geschultem, fach- und sachkundigem Personal durchge-
fihrt werden.

Important

Comme l'instrument est un équipement électrique, le service doit étre assuré par du personnel qualifié. De
méme, 'entretien et les réparations sont a confier aux personnes suffisamment qualifiées.
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INSIDE THIS MANUAL PM 5415/ PM 5418

INSIDE THIS MANUAL

This Users Manual describes all features of the instrument family of PM 5415 / PM 5418 Color TV Pattern Gen-
erators. It starts with the shipment note and an initial inspection.

Because of the different versions of the instrument the Users Manual may contain additional chapters, such
as stereo sound, teletext, or remote control. The following table shows which chapters apply to each version.
Forthe PM 5415/ PM 5418 standard instruments refer to Chapters 1to 5. Refer to the appendix to locate basic
information concerning TV.

Chapter 6 Teletext (TOP/FLOF), Didon Antiope
Chapter 7 + 8 Teletext with PDC, Video Program System (VPS), and Closed Caption
Chapter 9 Stereo Sound Analog
Chapter 10 NICAM Digital Sound
Chapter 11 BTSC Sound (PM 5418)
Chapter 12 PM 5418 TXI/ PM 5418 TDSI and Remote Control
Instrument Chapter
Version 1-5 6 7+8 9 10 1 12
PM 5415 X
PM 5415 +Y/C X
PM 5415 TX X X X
PM 5415 TX +Y/C X X X
PM 5415 TN X X X X
PM 5415 TN +Y/C X X X X
PM 5415 TXS X X X
PM5415TXS +Y/C X X X
PM 5415 TNS X X X X
PM5415TNS +Y/C X X X X
PM 5418 X
PM 5418 +Y/C X
PM 5418 TX X X X
PM 5418 TX +Y/C X X X
PM 5418 TXI +Y/C X X X X
PM 5418 TD X X X X X
PM 5418 TD +Y/C X X X X X
PM 5418 TXS X X X
PM 5418 TXS +Y/C X X X
PM 5418 TDS X X X X X
PM5418 TDS +Y/C X X X X X
PM 5418 TDSI +Y/C X X X X X X







PM 5415 /PM 5418 CONTENTS 0-1
CONTENTS
Page
SHIPMENT NOTE AND INITIAL INSPECTION
1 INSTALLATION AND SAFETY INSTRUCTIONS 1-1
1.1 SAFETY INSTRUCTIONS 1-1
1.1.1 Maintenance and Repair 1-1
1.1.2  Grounding (Earthing) 1-1
1.1.3  Line Voltage Setting and Fuses 1-2
1.2 OPERATING POSITION OF THE INSTRUMENT 1-3
1.3 RADIO INTERFERENCE SUPPRESSION 1-3
1.4 ISOLATION TRANSFORMER 1-3
2 GENERAL 2 -
241 INTRODUCTION 2 -
2.2 INSTRUMENT VERSIONS 2 —
3 OPERATING INSTRUCTIONS 3-1
3.1 GENERAL INFORMATION 3-1
3.2 TURNING THE INSTRUMENT ON 3-1
3.3 SELF-TEST ROUTINE 3-1
3.4 BRIEF CHECKING PROCEDURE 3-1
3.4.1 General Information 3-1
3.4.2  General Functional Test 3—-2
3.4.3 Error Messages 3-2
3.5 OPERATION AND APPLICATION 3-3
3.5.1 Controls and Connectors 3-3
3.5.2  Operating Hints 3-7
3.5.3  Setting the Vision Carrier Frequency and Amplitude 3-8
3.5.4  Selection of Test Patterns 3-11
3.5.5  Survey of Patterns and Applications 3-12
3.5.6  Twofold Combinations of Test Patterns 3-14
3.5.7 Special Test Patterns 3—-14
3.5.8 Pattern Combinations 3-15
3.5.9  Applications of the Test Patterns 3-17
3.5.10 Video Signal 3-23
3.5.11  Synchronization, Triggering 3-23
3.5.12 Mono Sound 3-24
3.5.13 Storage of Instrument Setups, STORE Function 3-25
3.5.14 Instrument Setups from Memory, RECALL Function 3 - 26
3.5.15 Initial Storage of Ten Memory Locations 3-28
3.5.16 Y/C & RGB Unit 3-29



CONTENTS PM 5415/PM 5418

CHARACTERISTICS 4-1
4.1 SAFETY AND EMC REQUIREMENTS 4 -1
4.2 PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS 4 -1
4.3 SPECIFICATIONS OF TV SYSTEMS 4 -2
4.4 VIDEO CARRIER 4-3
45 RF OUTPUT 4-3
4.6 VIDEO PART 4-4
4.7 CHROMA PART 4-5
471 PAL/NTSC 4-5
47.2 SECAM Chroma Part 4-6
4.8 TEST PATTERNS 4-8
4.8.1 Basic Test Patterns 4-8
48.2 Twofold Combination of Test Patterns 4-15
4.8.3 Threefold Combination of Test Patterns 4-15
4.8.4  Fourfold Combination of Test Patterns 4 —-15
4.8.5 Special Test Patterns 4 —-17
49 SYNCHRONIZATION 4-19
4.10 SOUND PART 4 -19
4.10.1 Mono Sound 4 —-20
411 Y/C & RGB UNIT 4 - 21
4.12 POWER SUPPLY 4 - 22
413 ENVIRONMENTAL CONDITIONS 4 —-23
4.14 SAFETY AND QUALITY DATA, CABINET 4 -23
4.15 ACCESSORIES 4 —-24
4.15.1 Standard 4 —-24
4.15.2 Optional 4 - 24
LIMITED WARRANTY & LIMITATION OF LIABILITY,
DECLARATION OF CONFORMITY 5— 1
TELETEXT (TOP/FLOF), DIDON ANTIOPE 6—1
6.1 GENERAL 6—1
6.1.1 UK-Teletext 6—-2
6.1.2  TOP (Table of Pages) 6—2
6.1.3  FLOF /FASTEXT 6—2
6.1.4  VPT (Video Recorder Programming by Teletext) 6—-3
6.1.5 DIDON ANTIOPE Teletext 6 -3
6.2 OPERATING THE INSTRUMENT 6—4
6.2.1 Controls and Connectors (Modifications) 6—4
6.2.2  Operation 6—4
6.2.3  Contents of Teletext Pages TOP/FLOF 6—-5
6.2.4  Contents of Didon Antiope Text Pages 6-7
6.2.5 Checking and Adjusting 6 -7
6.3 CHARACTERISTICS 6-9
6.3.1 Teletext Systems 6 -9
6.3.2  Teletext System United Kingdom (CCIR System B) 6-9
6.3.3  DIDON ANTIOPE Teletext System (CCIR System A) 6 — 11



PM 5415/ PM 5418 CONTENTS

7+8

TELETEXT WITH PDC, VPS FUNCTIONS,
AND CLOSED CAPTION

7.1

7.2

7.3
7.4

8.1
8.2

8.3

8.4

8.5

8.6

GENERAL

711 UK-Teletext

7.1.2  TOP (Table of Pages)

7.1.3  FLOF/FASTEXT

7.1.4  VPT (Video Recorder Programming by Teletext)
7.1.5 PDC, Video Recorder Programming by Teletext
7.1.6  DIDON ANTIOPE Teletext

OPERATING THE INSTRUMENT

7.2.1 Controls and Connectors (Modifications)

7.2.2  Operation

7.2.3  Contents of Teletext Pages TOP/FLOF

7.2.4  Contents of Antiope Text Pages

7.2.5 Checking and Adjusting

PROGRAMMING OF THE REAL-TIME CLOCK

PDC, VPS, AND CLOSED CAPTION (CC)

7.4.1 Introduction

7.4.2  PDC Description

7.4.3  VPS Description

7.4.4  Description of Closed Caption (J1CC

CHARACTERISTICS

TELETEXT SYSTEMS

TELETEXT SYSTEM UNITED KINGDOM (CCIR System B)
8.2.1 System Data

8.2.2  Text Data

8.2.3 FLOF/FASTEXT/TOP System

DIDON ANTIOPE TELETEXT SYSTEM (CCIR System A)
8.3.1 System Data

8.3.2 TextData

RCF (PDC RECORDING CONTROL FUNCTION)

8.4.1 System Data

8.4.2 RCF Operation

VPS (VIDEO PROGRAMME SYSTEM)

8.5.1 System Data

8.5.2 VPS Data

8.5.3  VPS Operation

CLOSED CAPTION (CC)

8.6.1 System Data

8.6.2  CC Features

8.6.3  CC Operation

N
|
—

[ N

[

NNNNNNNNN NN
|
DUTUTUTA AWWWNN

7-7
7-7
7-8
7 —10
7 -10
7-10
7-15
7-25
8 -1
8 -1
8 -1
8 —1
8-2

[ T A

O 00 00O OOOO®MDOMO®MMOEO®WMODOom®
|
© O©oOoONOOOOOOU A WWWN



0-4 CONTENTS PM 5415 /PM 5418
9 STEREO SOUND ANALOG 9 -1
9.1 GENERAL 9-—1
9.2 OPERATING THE INSTRUMENT 9-—2
9.2.1 Controls and Connectors (Modifications) 9-2
9.2.2  Operation 9-3
9.2.3 Table Sound Modes MONO/STEREO 9-14
9.3 CHARACTERISTICS 9-5
10 NICAM DIGITAL SOUND/STEREO SOUND 10 - 1
10.1 GENERAL 10 — 1
10.2 OPERATING THE INSTRUMENT 10 — 3
10.2.1  Controls and Connectors (Modifications) 10 -3
10.2.2 Operation 10 -5
10.2.3 Applications 10— 6
10.3 CHARACTERISTICS 10 -8
10.3.1 Video Part 10 — 8
10.3.2 Chroma Part 10 -8
10.3.3 Sound Part Analog 10-9
10.3.4 Sound Part Digital (NICAM) 10 — 10
11 BTSC SOUND (PM 5418) 11 -1
11.1 GENERAL 11 —1
11.2 OPERATING THE INSTRUMENT 11— 4
11.2.1 Controls and Connectors (Modifications) 11 -4
11.2.2 Operation 11 -6
11.2.3 Applications 11 — 8
11.3 CHARACTERISTICS 11 -9
11.3.1 BTSC System Characteristics 11 -9
11.3.2 Internal Modulation Frequencies and Levels 11 - 10
11.3.3 System Performance 11 — 11
11.3.4 Additions and Changes to Standard Instruments 11 — 12
12 PM 5418 TXI / PM 5418 TDSI AND REMOTE CONTROL 12 — 1
12.1 GENERAL 12 — 1
12.2 SELECTION OF TEST PATTERNS 12 — 1
12.3 OPERATION AND APPLICATION 12 — 2
12.3.1  Controls and Connectors 12 -2
12.3.2 Remote Control via IEEE-488 Interface 12 -3
12.4 CHARACTERISTICS 12 — 22
12.4.1 Basic Test Patterns 12 — 22
12.4.2 Fourfold Combinations of Patterns 12 — 23



SHIPMENT NOTE PM 5415/ PM 5418

SHIPMENT NOTE

The following parts should be included in the shipment:

1

Color TV pattern generator

Operating Manual

Power Cable

Fuses

PM 9538/01 RF Cable BNC-TV

Y/C Cable (only instruments with Y/C)

Rubber Feet for Lateral Position

Only PM 5418 TXI, PM 5418 TDSL:

PM 9547G IEEE-Interface with connection cable
Only PM 5418 with BTSC Sound:

RF Cable BNC to F-Connector
Euro-AV / Scart Cable to Cinch

INITIAL INSPECTION

Check that the shipment is complete and note whether any damage has occurred during transport. If the
contents are incomplete or there is damage, file a claim with the carrier immediately, and notify the Fluke
Sales or Service organization to facilitate the repair or replacement of the instrument. Fluke addresses are
listed in the back of this manual.
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1 INSTALLATION AND SAFETY INSTRUCTIONS
1.1 SAFETY INSTRUCTIONS

Upon delivery from the factory the instrument complies with the required safety regulations, see
Chapter 4. To maintain this condition and to ensure safe operation, carefully follow the instructions
below.

1.11 Maintenance and Repair

Failure and excessive stress:

Ifthe instrument is suspected of being unsafe, remove it from operation immediately and secure
it against any unintended operation. The instrument considered to be unsafe when any of the
following conditions exist:

— It shows physical damage.

— It does not function.

— Has been stressed beyond the tolerable limits (e.g., during storage and transportation).

Dismantling the Instrument:
WARNING

Calibration, maintenance, and repair of the instrument must be performed only
by trained personnel who are aware of the hazards involved. To avoid electric
shock, do not remove the cover unless you are qualified to do so.

Before removing the cover, disconnect the instrument from all power sources.
The capacitors in the instrument may remain charged for several seconds after
all power has been disconnected.

1.1.2 Grounding (Earthing)

Before any other connection is made the instrument shall be connected to a protective ground
conductor via the three-wire power cord. The power plug shall be inserted only into a ground
connector outlet. Do not defeat the protective action by using of an extension cord without a
grounded conductor.

WARNING

Any interruption of the protective conductor inside or outside the instrument or
disconnection of the protective earth terminal is likely to make the instrument
dangerous. Intentional interruption is prohibited.

The circuit earth potential is applied to the external contacts ofthe BNC connectors and
is connected to the cabinet. The external contacts of the BNC connectors must not be used to
connect a protective conductor.
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1.1.3 Line Voltage Setting and Fuses
Before plugging in the power cable, make sure that the instrument is set to the correctline voltage.
WARNING
Changing fuses and modifying power cables to local power must be done by

qualified service personnel who are aware of the hazards involved.

On delivery from the factory the instrument is set to one of the following line voltages.

Instrument Instrument Line voltage Delivered
version code no. setting power cable
PM 5415 9452 054 15xx1 220V Universal Europe
PM 5415 9452 054 15xx3 120V North America
PM 5415 9452 054 15xx4 240V United Kingdom
PM 5415 9452 054 15xx5 220V Switzerland
PM 5415 9452 054 15xx8 240V Australia
PM 5418 9452 054 18xx1 220V Universal Europe
PM 5418 9452 054 18xx3 120V North America
PM 5418 9452 054 18xx4 240V United Kingdom
PM 5418 9452 054 18xx5 220V Switzerland
PM 5418 9452 054 18xx8 240V Australia

The line voltage setting and the corresponding fuse specification are indicated on the rear panel.

Make sure that replacement fuses are of the type and current rating specified type. The use of
repaired fuses, and/or the short circuiting of the fuse holders are prohibited. Do not defeat this
important safety feature.

The instrument can be set to the following line voltages: 100V, 120V, 220V and 240 V a.c. These
nominal voltages can be selected by means of the voltage selector, located on the rear panel next
to the line voltage connector. The fuse is located in a holder at the same place. For line voltage
selection or replacement of the fuse, remove the power cable and pry open the compartment with
a small screwdriver (see illustration).
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Turn the selector to select the appropirate voltage range. If necessary, insert the specified fuse
(T0.315A or T0.63A) that matches the line voltage setting into the fuse holder.

1.2 OPERATING POSITION OF THE INSTRUMENT

The instrument can be operated on a horizontal surface in a flat position or with the tilting feet
extended. Ensure that the ventilation holes are free of obstruction. Do not position the instrument
in direct sun light or on any surface that produces or radiates heat.

1.3 RADIO INTERFERENCE SUPPRESSION

Radio interference of the instrument is suppressed and checked carefully. If radio frequency
interferences occur in connection with other deficient suppressed instruments, further suppres-
sion actions may be required.

1.4 ISOLATION TRANSFORMER

Because most MTV and CTV receivers are constructed with the chassis potentially ’live’, it is
sensible precaution to power the receiver under test via a suitable isolating transformer.

This permits direct connection of the television chassis to the earth terminals of any test instrument
thus providing a common signal path and reducing the risk of electric shock.
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GENERAL
INTRODUCTION

The PM 5415 and PM 5418 multi-system color TV pattern generators are used for test and mea-
surements, and maintenance and repair of video equipment, such as color TV, black and white
TV, videocassette recorders, teletext/Antiope receivers, video monitors, and cable TV equipment.

Applications for pattern generators are found in development, production, quality control, and
educational areas and in TV studios and service workshops.

The instruments cover the complete RF frequency range from 32 MHz to 900 MHz. They operate
according to the CCIR or RTMA TV systems for either PAL or NTSC respectively. PM 5418 also
offers SECAM.

The 18 basic test patterns and over 100 different test pattern combinations are selected via the
PATTERN keypad. The patterns cover current and future purposes. Every test pattern is available
in 16:9 and 4:3 Aspect Ratio format.

The microprocessor control enables simple and rapid operation; it also allows a program
sequence to be stored and recalled. Up to 10 instrument setups may be stored in nonvolatile
registers; they can be recalled in any order. Each program may contain RF vision frequency, test
pattern, or a combination of patterns, as well as any of the sound operating modes.

On PM 5418, the TV system is selected via the PAL/NTSC/SECAM key and two thumbwheel
switches on the rear panel of the instrument. On PM 5415 the TV system is selected by the PAL/
NTSC thumbwheel switch. The line frequency is automatically selected, either 15625 Hz for CCIR
or 15734 Hz for RTMA. Line and field synchronization are determined according to the appropriate
TV standard and are available as line and field frequency for external applications at the BNC
connector at the front panel.

A part of the vision carrier section consists of a 4-digit LED display. The first digit indicates which
of the selectable memory registers are in operation. The second, third, and fourth digits indicate
the vision carrier frequency in MHz.

Fine adjustment of the frequency setting in increments of 0.25 MHz, 100 kHz steps in the lower
frequency ranges, is done by pressing the up and down steps keys near the display. LEDs indicate
the selected value. Frequency tuning through the RF range is done by holding one of the step
keys.

Keys for STORE and RECALL allow operation of the memory. The RECALL facility can also be used
in combination with the step function to move swiftly through the sequence of stored information.

The VIDEO OUTPUT is 1 V standard in stop position; it can be set from 0 to 1.5 V. The CHROMA
amplitude is fixed to 100 % in stop position; it can be set from 0 to 150 %.
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The RF OUTPUT signal of 10 mV maximum can be attenuated by more than 60 dB. PM 5415 and
PM 5418 have standard mono sound according to the selected TV system. The sound carrier can
be modulated by internal 1 kHz or by external sound.

An additional Y/C & RGB unit is available for tests and applications in the area of videocassette
recorders, camcorders, monitors, and TV sets.

The Y/C output, a 4-pin S-connector, provides separate luminance and chroma signal compo-
nents for testing modern video equipments which have S-VHS or Hi-8 facilities. The result is a
reduction in cross-color interference and an improvement in the picture quality. The R-G-B output
offers the primary colors red, green and blue including composite sync and subcarrier signals at
5 BNC connectors on the rear panel.

In addition to the standard PM 5415 and 5418 versions, a variety of advanced versions are
available, which offer additional features, such as teletext, VPS/PDC, stereo sound, NICAM digital
sound, BTSC sound, or remote control. PM 5418 TDSI +Y/C is the most complete model of the
TV pattern generator family.

In addition to this manual please find attached an Operating Card for short-form operating
instruction of the instrument.

A test program is built in the instrument for customer support and to facilitate quick service. The
mechanical concept allows quick access to all parts for service purposes; all units except the
modulator are plugged into the motherboard.
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INSTRUMENT VERSIONS -

Identification on the type plate

Madein Garmany

TYPE: PM 5415 +Y/C
NC: 5452 054 1504.
Nu: Ln AEEAEREER

Type number
Code number

46 Ua Serial number

50/60 HZ

Instrument Code no. Additional Functions TV standard
Version
PM 5415 9452 054 1500x | — — PAL/NTSC
PM 5415 +Y/C | 9452054 1504x | Y/C PAL/NTSC
PM 5415 TX 9452 054 1510x | Stereo, Teletext PAL/NTSC
PM5415TX +Y/C | 9452 054 1514x | Stereo, Teletext, Y/C PAL/NTSC
PM 5415 TXS 9452 054 1550x | Stereo, Teletext/PDC/CC, VPS/PDC PAL/NTSC
PM 5415 TXS +Y/C | 9452 054 1554x | Stereo, Teletext/PDC/CC, VPS/PDC, Y/C PAL/NTSC
PM 5415 TN 9452 054 1520x | NICAM/Stereo, Teletext PAL/NTSC
PM5415 TN +Y/C | 9452054 1524x | NICAM/Stereo, Teletext, Y/C PAL/NTSC
PM 5415 TNS 9452 054 1560x | NICAM/Stereo, Teletext/PDC/CC, VPS/PDC PAL/NTSC
PM 5415 TNS +Y/C | 9452054 1564x | NICAM/Stereo, Teletext/PDC/CC, VPS/PDC, Y/C PAL/NTSC
PM 5418 9452 054 1800x | — — PAL/NTSC/SECAM
PM 5418 +Y/C | 9452054 1804x | Y/C PAL/NTSC/SECAM
PM 5418 TX 9452 054 1810x | Stereo, Teletext PAL/NTSC/SECAM
PM 5418 TX +Y/C | 9452054 1814x | Stereo, Teletext, Y/C PAL/NTSC/SECAM
PM 5418 TXS 9452 054 1850x | Stereo, Teletext/PDC/CC, VPS/PDC PAL/NTSC/SECAM
PM 5418 TXS +Y/C | 9452054 1854x | Stereo, Teletext/PDC/CC, VPS/PDC, Y/C PAL/NTSC/SECAM
PM 5418 TD 9452 054 1830x | NICAM/BTSC/Stereo, Teletext PAL/NTSC/SECAM
PM5418 TD +Y/C | 9452054 1834x | NICAM/BTSC/Stereo, Teletext, Y/C PAL/NTSC/SECAM
PM 5418 TDS 9452 054 1870x | NICAM/BTSC/Stereo, Teletext/PDC/CC, VPS/PDC ~ PAL/NTSC/SECAM
PM 5418 TDS +Y/C | 9452 054 1874x | NICAM/BTSC/Stereo, Teletext/PDC/CC, PAL/NTSC/SECAM
VPS/PDC, Y/C
PM 5418 TXI +Y/C | 9452054 1816x | Stereo, Teletext, Y/C, IEEE PAL/NTSC/SECAM
PM 5418 TDSI +Y/C | 9452054 1876x | NICAM/BTSC/Stereo, Teletext/PDC/CC, PAL/NTSC/SECAM
VPS/PDC, Y/C, IEEE
Line voltage setting and
power cable on delivery
x=1 220V, 50 Hz Universal Europe

3 120V, 60 Hz North America (120 V)

4 240V, 50 Hz United Kingdom

5 220V, 50 Hz Switzerland

8 240V, 50 Hz Australia
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3 OPERATING INSTRUCTIONS
3.1 GENERAL INFORMATION

This section outlines the procedure and precautions necessary for operation. It identifies and

briefly describes the functions of the front and rear panel controls and the display, and explains

the practical aspects of operation to enable an operator to quickly evaluate the main functions of E
the instrument.

3.2 TURNING THE INSTRUMENT ON

After the instrument has been connected to the line voltage in accordance with Section 1.1.3, it
can be turned on by setting the POWER switch on the front panel to ON. In some instrument ver-
sions the power switch is on the rear panel.

The specifications given in Chapter 4 are valid when the instrument s installed in accordance with
the instructions in Chapter 1 and a warm-up period of 30 minutes.

Afterturning the power off, allow at least 5 seconds before turning it on again. This allows all power
to completely discharge and the instrument to reset.

3.3 SELF-TEST ROUTINE

Immediately after power is turned on, the instrument performs a self-test routine that tests the ROM
and RAM. All segments of the display and LEDs are turned on for approximately 3 seconds and
the instrument automatically recalls its instrument state before power off.

If a fault is found during self-test, one of the following error messages will be shown:

Err1 ROM, checksum error
Err 2 RAM, write/read error
Err3toErr5  Indications refer to faults for which details are written in the service manual.

For detailed information see Section 3.4.3 Error Messages.

34 BRIEF CHECKING PROCEDURE

3.4.1 General Information

This procedure is intended to check the instrument’s functions with a minimum of test steps and
actions. It is assumed that the operator doing this test is familiar with the instrument and its charac-
teristics. If this test is started within a short period after turning the instrument on, test steps may
be out of specification due to insufficient warm-up time.

WARNING

Before turning the instrument on, ensure it has been installed in accordance
with the instructions mentioned in Chapter 1.
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3.4.2 General Functional Test
After POWER ON, the instrument is automatically set to the operating mode to which it was set
before power off.
— Check for correct TV system:
PM 5415, PAL/NTSC thumbwheel switch on the rear panel
PM 5418, key PAL/NTSC/SECAM and the corresponding PAL/NTSC or SECAM thumbwheel
switches on the rear panel.
— Under the SOUND area on the front panel, select the CARRIER and MODULATION INTERN
by keys.
— Under the PATTERN area on the front panel, select the GREYSCALE/COLOR BAR/MULTI-
BURST patterns.
— Check the basic settings of the instrument:
VIDEO AMPLITUDE 1V
CHROMA AMPLITUDE 100 %
— Set RF AMPLITUDE attenuator to 10 mV.
— Select a vision carrier frequency that is suitable in the TV system, for example TV system G in
VHF channel E5: 175.250 MHz (see table in the appendix).
"FREOUENCV/MHz CH
A
eca] [+ (7 ) [5 ] [swe] oo
@25
— Connect the RF OUTPUT of PM 5415 / PM 5418 with the antenna input of a TV receiver.
— Check the correct video and sound reproduction on the TV receiver.
— Select and check additional test patterns.
— Connect an oscilloscope to the VIDEO OUTPUT (75 Q termination).
— Select the patterns GREYSCALE/WHITE; set the VIDEO AMPLITUDE to stop position 1 V.
— Check that the video amplitude is 1 V (peak-peak), accuracy <5 %.
3.43 Error Messages

After power on and during further operation the internal program checks the main functions of the
instrument. If a malfunction is detected an error message will be shown on the display (Err 1 to 5)
and may be used to locate the error. Partial operation is possible during some error messages,
(see table).

Error Code Description of Malfunction Remarks

Err1 ROM, checksum error

Err2 RAM, write/read error

Err3 patterns Short indication

Err 4. vision carrier frequency Short indication; instrument retunes

the previous frequency setting;

otherwise followed by '—Er4’
—Err 4 vision carrier frequency impossible operating video is possible
Err5 internal data bus

Contact service personnel if an error message is continually displayed and cannot be reset by
turning the power off and on.



PM 5415/ PM 5418 OPERATING INSTRUCTIONS ' 3-3

3.5 OPERATION AND APPLICATION

3.5.1 Controls and Connectors

The controls and connectors are listed according to their functional sections and a brief descrip-
tion of each is given.

Control/Connector Function

Front panel

Power switch
I ON position
O OFF position

SOUND Keys for setting SOUND modes:
AM/FM — Sound carrier with internal or external modulation;
INTERN — Sound carrier ON/OFF

AM sound only PM 5418

PATTERN/KEYBOARD

{ Q ]@ © Keys to select:

711 | 8 9 PATTERN or KEYBOARD data,
dependent on the INPUT key:

Single or combined patterns (see Section 3.5.4)
Frequency of the vision carrier (3 digits)

TV channel number (2 digits)

Memory register 0to 9

Keys to select:
PAL/NTSC

-

— TV standard PAL/NTSC or SECAM (only PM 5418)
— Aspect Ratio 4:3 or 16:9
— Internal or external video modulation
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Control/Connector

Function

VISION CARRIER

FREQUENCY/MHz CH

@15
@50
.25

v 15V

Keypad section VISION CARRIER

Keys to store or recall 10 front panel setups (0 to 9);
Indication of actual memory position

Display indicates the vision carrier frequency (MHz) or
TV channel number

— Frequency XX.XMHz (3 digits)

— TV channel CXX (2 digits)

Key to prepare KEYBOARD operation

(magenta inscription is valid):

— setting vision carrier frequency (3 digits input)
— setting TV channel (2 digits input)

Keys for fine setting the vision carrier frequency

(up or down). By pressing and holding keys in place,
steps will follow continuously.

— to switch over memory registers 0 to 9

Variable video amplitude, potentiometer

Variable chroma amplitude, potentiometer

Variable RF amplitude, attenuator
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Control/Connector Function
VIDEO

External video input (75 Q) and

video output (75 Q), BNC connectors

750
Radio frequency output (75 ), BNC connector
Combined line/field sync output, 2.6 Vpp/5 Vpp,
Rear panel
Thumbwheel switch to select TV systems PAL/NTSC;
PAL/NTSC PM 5418: also select the TV standard by
; B’g'H PAL/NTSC/SECAM key on the front panel
e TV Standard PAL NTSC
2 u TV system | B x| x M
S WE Type G|D|[I |[M|N|M]| 443
- instrument H MHz
PM 5415 X[ x [ x| —=]—=-1]x X
PM 5418 X[ x [ x| —=|—=1]Xx X

x

TV system available
TV system without chroma signal
Subcarrier PAL M/N only with PM 9546

Thumbwheel switch to select TV systems SECAM
SECAM (only PM 5418); also select TV standard SECAM

1 B,G.H on the front panel.
2 D,K,K1
TV Standard SECAM
TVsystem | B D
Type G K L
instrument H K1
PM 5418 X X X
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Control/Connecior Function

Audio/video output, Scart-/Euro-AV connector,
standard connection for TV and video systems

_AUDIO/VIDEO OUT Pin  Signal

audio mono

audio mono

ground audio

function switching output;

CVBS status, automatically controlled
17 ground video

19 video

21 ground chassis

[o Y N R

Audio input, 5 pin DIN connector (180 °)

AUDIO iN Pin  Signal
2 ground
3 audio mono
= 5 audio mono
QUTPUTS Instruments with Y/C & RGB unit:
PAL/NTSC
SUBCARRIER

PAL/NTSC subcarrier frequency 1 Vpp (75 ),
BNC connector

Composite sync output 2 Vpp (75 Q),
BNC connector

750

R-G-B signals 0.7 Vpp (75 @), 3 BNC connectors

75Q 75Q

Y/C output, S-connector 4 pins
v/c Pin  Signal
> Y-ground
o_o C-ground

Y-signal, luminance
C-signal, chroma

A WON =
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3.5.2

Control/Connector Function

Input power module with fuse and
voltage selector.

~ ac (alternating current).

For details, see Section 1.1.3:
Line Voltage Setting and Fuses.

Operating Hints

The instrument is operated via the front panel keyboard and the rear panel. Two PAL/NTSC and
SECAM thumbwheel switches on the rear panel allow selection of the various TV systems;
PM 5415 has only the PAL/NTSC thumbwheel switch. In the PAL M and PAL N mode the chroma
signal is available if the PM 9546 Universal Chroma Unit is built in.

All keys under the SOUND and PATTERN/KEYBOARD area of the front panel have LEDs to
indicate the actual ON/OFF state. The PURITY key has a step function; there are eight possible
combinations, which are indicated by three LEDs R-G-B.

The KEYBOARD area (magenta inscription) is active only if one of the INPUT, STORE, or RECALL
keys has been previously pressed.

After POWER ON and performance of the self-test routine, the instrument automatically switches
overto the operating mode to which it was set before POWER OFF. The instrument is mostly insen-
sitive to keyboard operation errors, which cannot cause any damage.

Some keys under the SOUND and PATTERN/KEYBOARD area are added to different versions of
the TV pattern generator family, for example for stereo, NICAM sound, BTSC sound, VPS/PDC,
or teletext. For operating these versions, refer to Chapters 6 to 11.

Note:
Certain key combinations may cause memory data that you have input to be overwritten and lost
(see Section 3.5.15).

In the NTSC/4.433 system, interference of the sound carrier into the video path of the equipment
might occur, because both frequencies are close together. To prevent possible interference, turn
off the sound carrier.
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3.53 Setting the Vision Carrier Frequency and Amplitude

VISION CARRIER
KEYBOARD MEMORY FREQUENCY/MHz CH
'STO0-9 l A

After the INPUT key is pressed, the instrument is prepared for frequency setting within the range
of 32 MHz to 900 MHz. The magenta inscription on the front panel (KEYBOARD) is valid.

— The frequency display flashes showing the previously set frequency.

— The keys for the numerical values, decimal point, channel (CH), INPUT, and RECALL can be
operated. All other keys are ignored.

— The vision carrier frequency (MHz) must be set with three digits. The following format is valid:
0XX or XX.X < 100 MHz
XXX > 100 MHz

— Each digit set is displayed immediately without flashing; display positions still missing con-
tinue to flash.

— For frequencies <100 MHz, the decimal point can be set after the second digit.

— After the third digit input, the set frequency is executed.

— For unallowed frequency setting, the frequency display flashes with the digit just keyed in.
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Corrections

— ltis possible to make a correction without pressing the INPUT key if an unallowed frequency
was set.

— A correction of the frequency input up to the second digit can be made by pressing the INPUT
key again.

— The RECALL key stops the input; the value previously set is displayed again.

— The STEP A or STEP V keys can be pressed to change the vision carrier frequency to a positive
or negative direction.

Example for a frequency input of the RF carrier:

VHF frequency (E5) 175.25 MHz
"FREQUEI\KZYIMHz CH

o) (] () () o]

Frequency Tuning, Fine Frequency Setting

The STEP A or STEP V keys are pressed to increment or decrement the vision carrier frequency
in steps of 250 kHz. Assigned LEDs .75, .50, .25 show the actual frequency. For frequencies
<45 MHz the step width is 100 kHz. Indication is done by the 3-digit display.

— For frequencies <100 MHz a direct input with higher resolution is possible,
for example, 38.9 MHz.

— Aquick press ofthe STEP A or V key effects single frequency steps inthe respective direction.

— Keeping the STEP A or V key pressed effects continuous stepping in the selected direction.
After several steps the tuning speed is increased.

— At the range limits the frequency jumps from the lower to the upper limit:
for example from 900.75 MHz to 32.0 MHz.

— Ifa channel number is indicated on the display, a quick press of the STEP A or V key transfers
the vision carrier frequency assigned to the memory +250 kHz (<45 MHz: +100 kHz)

— Frequency tuning is only possible if the previous frequency input was finished.
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Example for checking a TV receiver with AFC having a capture range of +750 kHz:

Frequency (VHF E5) 175.250 MHz

Mistuning 0.750 MHz (3 steps up)
Upper frequency 176.000 MHz

Mistuning 1.500 MHz (6 steps down)
Lower frequency 174.500 MHz

Retuning 0.750 MHz (3 steps up)
Frequency 175.250 MHz

For all selected frequencies the TV receiver under test should show a proper image on the screen
if the AFC is working correctly.

Setting the RF Amplitude

By means of the RF AMPLITUDE attenuator the maximum RF amplitude of 10 mV atthe BNC con-
nector RF OUTPUT can be attenuated by more than 60 dB. The scaling of the attenuator control
serves for a rough indication.

At a level of approximately 1 mV (60 dBuV) at the input of a TV receiver the test pattern without
noise should be visible.

If a herringbone pattern (Moiré) is experienced due to interference from some local transmitter,
the vision carrier frequency should be changed to an adjacent channel.

TV receivers with a coaxial antenna input connector can be connected to the pattern generator
by means of the PM 9538 connection cable which is supplied with every instrument. Forreceivers
with symmetrical antenna input, the PM 9539 (75/300 Q2) connection cable is available as an
option. For instruments with BTSC sound an additional RF cable BNC to F-connector is added.

Periodical Switching off the RF Carrier

For endurance testing of synchronization and control functions (for example automatic sound-off
switching system) in TV receivers, the RF signal at the RF OUTPUT connector can periodically be
switched on and off at a period of 10 seconds. When the carrier is switched off, the display shows
'— . ———". This function is activated by pressing the RECALL and 'decimal point’ keys.

o [ |

The function is finished by pressing any key.
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3.5.4

Selection of Test Patterns

PATTERN/KEYBOARD

VIDEO AMPL CHROMA AMPL

750 750

The 12 PATTERN keys are used to select 18 basic and 4 special test patterns. In addition many
of the patterns can be combined so that more than 100 different test patterns are available. A
survey is shown on the following pages.

When you press a respective PATTERN key, the required test pattern is switched on and off and
the assigned LED is lit. Each test pattern can be combined with the CIRCLE pattern (except for
the '100 Hz TEST’ pattern). If an additional test pattern is selected which cannot be combined with
the pattern already chosen, the surplus patterns are switched off.

The PURITY key has a step function; repeated key presses effects subsequent selection of all
colors of the color bar signal in the following sequence:
red, green, blue, magenta, yellow, cyan, white, black.

Every test pattern is available in 16:9 and 4:3 Aspect Ratio format. The required Aspect Ratio is
selected by pressing the 16:9 key.

When the instrument is switched to VIDEO EXTERNAL mode, the selected test pattern is stored
in an internal memory register. The previous patternis recalled when the VIDEO EXTERNAL mode
is switched off. If the instrument operating in external mode is turned off, the selected test pattern
is lost.

The chrominance signal in every test pattern (including color burst) can be set by the CHROMA
AMPLITUDE control from 0 to 150 %, or it can be switched off (position ’0’). The chrominance
signal is correct when the chroma control is set to its stop position 100%.
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3.5.5 Survey of Patterns and Applications
No. | Signal Content Key B/W | Color | VCR | Use for Checking
1. | Circle @ X X Overall linearity
White circle on X X Overall geometry
black background X X Framing
Black circle on X X Reflections
white background X X Aspect ratio format 4:3, 16:9
2. |Center Cross X X Centering TV screen
and border X X Pin-cushion correction
castellations on black X X Deflection linearity
or white background X X Aspect ratio format 4:3, 16:9
3. | White pattern @ X X White setting
100 % white signal X Brightness control
(with color burst) X Beam current of picture tube
X Luminance writing current
X FM demodulator (white level)
4. |Dots
X Static convergence
X X Focussing
X X Aspect ratio format 4:3, 16:9
5. |Crosshatch f A
with center indication, { ] X Static convergence
top-left indication X Dynamic convergence
(no color burst)
X X Pin-cushion correction
X E/W-N/S corrections
X X Aspect ratio format 4:3, 16:9
X X Amplitude response
6. | Checkerboard Satw
U I.ll
X X Focus adjustment
X X Horizontal/vertical synchronization
X X Horizontal/vertical linearity
X X Horizontal/vertical deflection
X X Amplitude response, Bandwidth
X X Framing
X X Aspect ratio format 4:3, 16:9
X X X Main hum interference in
synchronization
X X Black/white transitions
7. | Greyscale
Full screen X X Brightness + contrast circuitry
Linear staircase signal
with 8 identical steps X X Greyscale tracking
from black to white X X X Linearity of video ampilifier
8. | Multiburst
Full screen definition X X X Video bandwidth
pattern of 8 vert. bars Amplitude response/resolution
0.8 MHz to 4.8 MHz
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starts with magenta

Bar 4: reference white 75 % Y

No. | Signal Content Key B/W | Color | VCR | Use for Checking
9. | VCR pattern
(4 horizontal bars)
1. one horizontal bar white X White level
100% Y
2. definition lines X X X Amplitude response, resolution
0.8 MHz to 4.8 MHz of VCR and other video recorders
3. Saturation step signal X X Linearity of chroma amplitude
8 steps of linear X X Sensitivity color amplitude
decreasing chroma (R-Y) X Color AGC
X Ratio chroma/luminance
Writing current
4. Moving white field X Recording performance
in black bar X Slow/quick-motion
X Still picture
10. | Color bar X Overall color performance
BAR X Burst keying
X Subcarrier regenerator
full screen X PAL identification circuit
Amplitudes | TV system
100/0/75/0 B,D,G,H,N
K,K1,L x X Matrix circuit
100/0/100/25 | | X RGB amplifiers
77/75/77/7.5 [ M X X Delay color versus B/W signal
* only PM 5418
Color bar, with white X X Saturation check
pattern selectable X 562.5 kHz interference check
11. | DEM pattern X PAL delay-line, amplitude and
phase error detection
1. PAL
4 horizontal bars X PAL demodulators
bar 1 to 3 special coded Subcarrier frequency
bar 4: reference grey 50 % Y phase (R-Y) — (B-Y)
(PAL M grey 54 % Y) X G-Y-matrix
X PAL switch
2. NTSC
3 horizontal bars with X NTSC demodulators, sub-
NTSC burst carrier frequency phase of
bar 1: color bar I- and Q-modulator
bar 2: special coded
bar 3: white/black X G-Y-matrix
3. SECAM
4 horizontal bars
Bar 1: definition lines
0.8 MHz to 4.8 MHz
Bar 2: color bar X Burst gate
reduced amplitude 30/0/30/0 X SECAM color demodulator
starts with magenta circuitry
Bar 3: color bar 75/0/75/0 X Burst gate
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3.5.6

3.5.7

No. | Signal Content Key

B/W | Color

VCR

Use for Checking

12. | Purity patterns
3 primary colors:
Red

Green

Blue

3 complementary colors:
Magenta

Yellow

Cyan

Additional white (100 % Y)
Black

x

Purity checks and adjustment
Interference between sound and
chroma carrier

Color A.G.C.

Chroma writing current of

video recorders

White setting
Synchronization

Twofold Combinations of Test Patterns

Pattern

Circle

Center cross

White pattern

Dots

Crosshatch

Checkerboard

Greyscale

Multiburst

VCR pattern

Color bar

DEM pattern

Purity pattern

Black pattern

Special Test Patterns

Pattern PURITY PURITY PURITY PURITY COLOR
Red Green Blue Magenta BAR
3 horizontal bars X * X
6 horizontal color bars X * X
Black/white pattern X * X
100 Hz test X * X

* must be turned on first
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3.5.8

Pattern Combinations

No.

Test Pattern

Key PATTERN

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Circle, center cross

Circle, center cross, cross hatch

Circle, cross hatch

Circle, cross hatch, dots

Circle, cross hatch, center cross, dots

Cross hatch, center cross, dots

White, black circle

White, black cross hatch

White, black center cross

White, black center cross and circle

White, black cross hatch and circle

White, black cross hatch, center cross, circle

Checkerboard, circle

Red

Green \

Blue

Purity pattern

Magenta
> combined with

Yellow center cross, circle

Cyan

White /

Black

v

Sjsisisye

g
|

it
10

g
m

i
nin
0 1

Jd

=3
[ | {
e | |

=l
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No. Test Pattern Key PATTERN

34. | Color bar, circle @
BAR
35. | White, greyscale @
SCALE
36. | White, multiburst @
37. | White, color bar COLOR
BAR
38. | Multiburst, greyscale
BURST
39. | Multiburst, color bar COLOR
40. | Greyscale, color bar COLOR
41. | Greyscale, color bar, multiburst GREY COLR WL
SCALE BAR BURST
. 1
42. | Greyscale, color bar, multiburst/*!, DEM GREY coon | [ mum Y
(=) (o) (]

*1
43. | Greyscale, color bar, multiburst/*!, DEM, circle GREY COLOR MU
SCALE [ BAR ] BURST ] DEM ( )

*1
a4. | Greyscale, color bar, multiburst/*!, VCR [ GREY ] [00,_0“] [ o ] [ ven ]
SCALE BAR BURST
o
I==110

*1 |eft pattern to be selected at first

45, | Dots, center cross, circle [ ¥

:——
—
—

Further combined patterns are possible.

No. Special Test patterns Key PATTERN

. QR

1. | 3 horizontal bars m 06 COLOR
Os

2. | 6 horizontal color b OR COLOR

. orizontal color bars PURTY | QG BAn
OB

3. | Black/white patt On coLon

. ack/white pattern 06 oo
[« ]:!
@R

4. | 100 Hz test o6 BaR
(¢]:]

PURITY to be selected at first
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3.5.9

Applications of the Test Patterns

The generator provides many different test patterns or combined test patterns for checking and
alignment of monochrome and color television sets, VCRs and video equipment. Colored and
B/W patterns are available. The following description and suggestions show user how the test pat-
terns can be applied to full advantage. Every test pattern is available in 16:9 and 4.3 Aspect ratio
format and is selected with the 16:9 key.

1.

Circle on a black background is suited for checking the overall linearity and geometry. The
circle can be added to all available patterns except the special pattern 100 Hz Test’. The
white circle changes automatically to black when used with the white pattern and is useful
for checking reflections. In 16:9 Aspect Ratio format, small circles are present in the corners
of the screen.

Center cross / Border castellations
This pattern is ideal to center TV monitors and TV screens. Furthermore, itis applied to check
the deflection linearity and for pin-cushion correction.

White pattern 100 % with color burst is designed for setting white D and for an overall check
of purity. 'White D’ (6500 °K) is the correct white necessary for a natural color reproduction.
It is also useful for adjustment of the maximum beam current of the picture tube. For video-
cassette recorders, the luminance writing current is checked by means of this pattern.

Dot pattern mainly for static convergence. The screen should contain pure white dots. The
presence of colored dots points to faults in focussing and convergence.

Crosshatch/Center indication/Top-left indication with either 17 (4:3) or 21 (16:9) vertical
and 11 horizontal lines is used for checking and re-aligning dynamic and corner conver-
gence. If pin-cushion correction is needed E/W and N/S adjustments have to be made. The
advantage of this pattern is that there is no interlacing which would normally tire the eyes.

If interlacing is required this can be achieved by superimposing another pattern such as
center cross, circle, or dots.

Checkerboard pattern of six times eight (4:3) or six times eleven (16:9) columns of squares
provides a visual standard for basic picture tube alignments, for example: centring, focus,
horizontal and vertical deflection, and linearity.

Bandwidth can be checked by observing the vertical transitions; transitions from black to
white should be sharp. Furthermore, this pattern indicates main hum interference in the
synchronization. Furthermore no picture interference (Moiré) should occur (sound eventu-
ally to be switched off).
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10.

Greyscale

Afull screen linear staircase signal with eight equal steps from black to white is used to locate
faulty linearity of the video amplifier or greyscale setting.

A color receiver should show no color in any of the eight bars. This part of the pattern is also
used when checking the contrast controls.

Multiburst contains eight full screen vertical bars of definition lines in the frequency ranges
0.8,1.8,2.8,3.0, 3.2, 3.4, 3.8, and 4.8 MHz. This checks the bandwidth of the video or lumi-
nance amplifier in black and white or color TV as well as the resolution of monitors and video
recorders.

VCR is a specially-designed test pattern to check the bandwidth, linearity, sensitivity, and
AGC of the chroma ampilifiers in color video recorders. This combined test pattern is divided
into the following four horizontal segments:

— Horizontal 100 % white bar covering 1/6 field for exact level adjustment.

— Eightbars of resolution of which 2.8 — 3.0 — 3.2 — 3.4 MHz are used to align the high-pass
filter for a maximum resolution in VCR bandwidth.

— The next part of the pattern contains eight steps of decreasing linear levels of saturation
from 100 % to 0 % to check the chroma amplifier linearity and color AGC circuitry. For
example, if the chroma writing current is too high, color will be visible in the last bar where
no color should be seen normally.

— The bottom section consists of a black horizontal bar with a moving white field to check
moving pictures on video recorders.

Color bar: a standard color bar pattern. The vertical bars are white, yellow, cyan, green,
magenta, red, blue, and black. The luminance content depends on the TV system selected
and is automatically correct after the user makes the selection. The color bar pattern in fact
provides sufficient information for a good overall check on color performance. This includes
the checks on burst keying, subcarrier regeneration, RGB amplifiers, the delay color versus
B/W signal and saturation check.

Ifthe color bar is combined with the white pattern, the white pattern appears in the lower third
part of the screen as reference to adjust the amplitude of the color difference signals with
respect to the luminance signal on the picture tube. This signal can be used for realigning
the signal amplitude of the demodulators and matrix circuitry, as the output can be compared
with the reference bar. For example, the blue and green guns (path) can be switched off to
allow the amplitude of the R-Y signal to be adjusted. This is done by ensuring that no differ-
ence in brightness is observed between bars five and six and the horizontal reference bar.
In a similar fashion, the amplitude of the B-Y demodulator can be determined. After this test,
the matrix circuit can be checked with only the green gun switched on.
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11.

DEM pattern

Demodulator is a combined test pattern which is divided into four horizontal sections (parts).
The signal contents of the DEM pattern depends on the TV system that is selected.

DEM pattern PAL:

The first section of the pattern consists of two horizontal bars. Bar one contains R-Y and B-Y
information and G-Y is zero. The bar adjacent is a reference bar with no color information,
only 50 % luminance or Y signal.

The second section consists of four colored squares with color information according to the
adjacentfigure. The first and second square are PAL coded. This section indicates the proper
functioning of the color demodulator part.

The third section consists of four squares which are color coded but should not show any
color at a well aligned color television or monitor: all four squares should be grey.

Both R-Y squares are NTSC coded: the R-Y signal does not change direction 180° each line.
The burst signal is PAL coded and ensures normal operation of the PAL switch in a color
receiver. The third and fourth square contain only B-Y signal information, alternating 180°
each following line.

( G-Y=0 Y =50% )
A A O O
£R-Y) | FR=Y) [ +B=Y) | -(B-Y)
= 0.28 = 0.28 =05 =0.5
A A [m] 0
+(R-Y) [-R-=Y) [=(B-Y) | F(B-Y)
=0.28 =0.28 =0.5 =05

\_ Reference Y = 50 % (*) )

ABY)=0 ORY)=0
(*) 54 % for PALM

Delay line check

The third part of the pattern is designed for alignment of the 64 us chrominance delay in
amplitude and phase. 'Venetian blinds’ appear when adjustment is needed. It is possible to
distinguish between amplitude and phase faults by noting in which bars these blinds appear.
Since the R-Y signal in square one and two are NTSC coded, the delay line and PAL switch
should eliminate all R-Y information since this information in successive lines of the first two
squares is being subtracted.

When an amplitude error exists between direct and delayed signals, the subtracter output
of the delay line will produce R-Y information in one and two. The action of the PAL switch
will cause the information to be inverted on alternate lines to give the venetian blind effect.

When a phase error exists between direct and delayed signals, venetian blinds will show up
in squares three and four. Additionally, they also will appear in the yellowish horizontal bar
of the upper left section of this test pattern.
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Demodulator check

This pattern can also be used to pick up faults in another important parts of the color TV, the
demodulators. The subcarrier frequency should be applied to the R-Y and B-Y demodulators
in the correct phase; otherwise, all four squares will contain color.

When the phase of the subcarrier fed to a demodulator is correct, the R-Y demodulator will
only demodulate R-Y information, and the B-Y unit will only demodulate B-Y information.

Whenthe subcarrier frequency has a phase difference, this results in R-Y information passing
the B-Y demodulator in squares three and four. Similarly the R-Y demodulator could receive
B-Y information. Then this will be seen as color information in squares one and two. So a
phase error in the subcarrier at both demodulators (that is, a general phase fault) causes
both to pass incorrect information. The fault shows up as a color in all four squares.

A phase fault confined to the 90° phase-shifted subcarrier will only cause one demodulator
to pass incorrect information. This fault will cause color either in the first two or last two
squares, depending on the type of receiver.

DEM pattern NTSC:

The first section of the pattern consists of a standard color bar consisting of 7 bars. Level of
this color bar 77/7.5/77/7.5 which equals the first part of the standard SMPTE color bar.
The second section of this pattern is divided into two areas. The left-hand side contains
information where the information on the Q-axis is equal to 0. On the right-hand side informa-
tion is present where the I-axis is equal to 0. With these two areas basically the Q- and
I-demodulators can be checked.

The last bar contains the maximum white level (Y = 100 IRE) and the black level (Y = 7.5 IRE).
This bar can be used to adjust contrast (difference between white level and black level) and
brightness (black level) of the picture.

(o )\
oc
N
i ©
E 5 = § E’, @ (]
Sle| 8| S5| 88|33
Y = 54 IRE Y = 54 IRE
-1 =023 Q=0 +Q=023 |=0
white (Y = 100 IRE) | black (¥ = 7.5 IRE) )

* 1IRE & 7.14mV
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12.

DEM pattern SECAM:

Demodulator is a combined test pattern that is divided into four horizontal sections. The first
section consists of the multiburst signal (SALVES BURST), which consists of eight vertical
bars of definition lines in the frequency ranges 0.8, 1.8, 2.8, 3.0, 3.2, 3.4, 3.8, and 4.8 MHz.

The second section shows a color bar pattern with reduced color amplitude consisting of
eight vertical bars: magenta, yellow, cyan, green, magenta, red, blue, and black
(amplitude: 30/0/30/0).

This part of the pattern can be used for checking the burst keying of receivers.

The next part contains the same color bar signal except the amplitude is 75/0/75/0.
The bottom section shows a reference white of Y = 75 %.

( )

T T T T ]
dlef. Lirl\es 0.? 4|.8 Mle

30% 0%
M|Y|C|G|M|R|B BK

75% 0%
M|Y|C|G|M|RBBK
\_ Reference white Y = 75 % )

M = magenta, Y = yellow, C = cyan, G = green,
R = red, B = blue, BK = black

For all instruments with remote control, see Section 12.4.

Purity with a choice of the three primary colors clearly indicated by LEDs. The red pattern
is used for checking color purity. In a correctly adjusted receiver, each electron beam will
strike only one set of color dots or stripes on the screen. Only this color should be visible;
the presence of any other color is an indication that color purity needs adjustment.

The green pattern provides a purity check for three in-line tubes. Blue is also available to
check color performance. The three complementary colors, magenta, yellow, and cyan can
also be displayed by selection. Combinations with circle and/or center cross are easy to
select.

These patterns can also be used to ensure that there is no interference between the sound
and chroma carrier. And because the pattern has a 75 % saturation setting, it can be used
with VCRs to align the writing current of the chrominance signal.

In addition to the primary and complementary colors 100 % white can be selected as well
as black which contains no video information to check, for example, the front and back porch
of the synchronization pulses.
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13.

100 Hz test pattern

The generator provides a special 100 Hz Test Pattern to test modern 100 Hz Enhanced Defini-
tion TV equipment which is mainly used for bigger picture tubes. In this TV equipment the
50 Hz transmitted images are stored, processed and read out with a 100 Hz picture tube
scan rate. This 100 Hz process doubles the field frequency and avoids typical 50 Hz picture
disturbances like image flicker. For reduction of the line flicker, different video processing
techniques, for example Digital Scan, are used in such TV.

100 Hz Enhanced Definition can be tested with the 100 Hz Test Pattern which contains
50 Hz and 25 Hz test signals. Details of this special test pattern are shown below. It consists
of four horizontal, vertical and sloping white lines. Each set of lines contains a 25 Hz and a
50 Hz test signal. The first white line is only present in the first field, line 62 of field A. This
will result a 25 Hz test signal. The second line is composed of a line in the first and second
field, line 72 of each field (present in fields A and B). The second horizontal line will produce
a normal 50 Hz signal, because the line is present in each field. The third and fourth white
lines are combinations of the first two lines.

This test pattern will be shown differently on a 50 Hz or 100 Hz TV receiver. In general, the
100 Hz TV receiver will display a stable picture on the screen when using this test signal,
while a normal 50 Hz TV set will show a very unstable picture with line and image flicker.
Depending on the used processing technique of the 100 Hz TV receiver the result may differ
a little.

(" ) Line 62 (field A)

Line 72 (A), 72 (B)
Line 82 (A), 82 (B), 83 (A)
“ Line 92 (A), 92 (B), 93 (A), 93 (B)

x
AN

)

Field A

Fleid B Field B
Field A (line 82 Field B Field A
Field B (line 82 Field A Field B
Field A (line 83 Field B Field A
Field A Field B
Field B Field A
Field B

Details of 100 Hz Test Pattern, inverse drawing
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3.5.10

3.5.11

Video Signal

The video signal (CVBS) generated by the instrument is available at the VIDEO OUTPUT connec-
tor. The signal is also available at the AUDIO/VIDEO OUTPUT Scart connector, pin 19. The ampli-
tude of the video signal is 1 Vpp into 75 Q with the VIDEO AMPLITUDE control in stop position ‘1 V'.
The amplitude can also be set from 0 to 1.5 Vpp.

The chrominance signal within the CVBS signal and the subcarrier sync signal (color burst) can
be setfrom 0to 150 % by the CHROMA AMPLITUDE control. In stop position 100 %, the amplitude
of the chrominance signal corresponds to the system selected.

Depending on the selected Aspect Ratio format of test patterns, the function switching output
(CVBS status), pin 8 of the Scart/Euro-connector, is automatically controlled at pin 8.

In the VIDEO EXTERNAL mode, the vision carrier can be modulated by an external video signal
(CVBS or VBS), whereby the amplitude should be 1 Vpp. The external signalis fed in viathe VIDEO
INPUT connector and is available at the VIDEO OUTPUT and the scart connector, (pin 19, rear
panel).

To avoid interferences (vertical moving bar) caused by crosstalk, the CHROMA AMPLITUDE
control should be set to ’0’.
For VIDEO INTERNAL mode the external video signal is automatically switched off.

Synchronization, Triggering

For triggering of the time base of an oscilloscope or a waveform monitor, the pattern generator
feeds a composite sync signal to the LINE/FIELD SYNC OUTPUT connector. The amplitude (open
circuit) of the line sync pulses is 2.6 Vpp, while it is 5 Vpp for the frame pulses. A convenient
synchronization of the V- and H-signals is possible via the trigger signal.
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Mono Sound

The sound signal is FM-modulated on a carrier (except PM 5418 for TV system SECAM L), where
the sound carrier depends on the TV system, for example PAL B/ G/H 5.5 MHz and PAL | 6. 0 MHz.
For detalils, refer to the Operating Manual, Section 4.3.

Broadcast stations transmit the sound carrier above the vision carrier, while PM 5415 and PM 5418
generate double side-band modulation. This is not of importance for testing TV sets. The correct
sound carrier frequencies are selected by setting the PAL/NTSC or SECAM thumbwheel switches
at the rear panel to the TV system desired.

The selection of the sound signal is achieved by pressing the SOUND keys. Assigned LEDs indi-
cate the actual ON/OFF mode.

After switching on the sound carrier it lasts some seconds until the sound carrier has settled.

& PM 5415 i PM 5418
SOUND SOUND
MODULATION AM/FM
INTERN ¢ EXTERN @ CARRIER INTERN ¢ EXTERN CARRIER

— The sound carrier is turned on and off by the CARRIER key.

— The MODULATION INTERN key is used to turn on and off the 1 kHz sound signal generated
by the instrument or to switch the instrument from external to internal sound modulation.

— The MODULATION EXTERN key is used to turn on and off the external sound mode. The exter-
nal sound signals are connected to the AUDIO INPUT, pin 3/5, on the rear panel.

— TheRF signal contains only the unmodulated sound carrier when the CARRIER key is switched
on and the INTERN/EXTERN mode is switched off.

Sound Operating Modes (Mono)

Operating Mode Sound Modulation Remarks
Sound/Modulation carrier [
intern | extern
Sound carrier and sound off 0 0 0
Mono, sound off X 0 0
Mono, sound 1 kHz X X
Mono, external sound signal X X apply ext. audio signal to
AUDIO IN, pin3 or5

0 = mode off
X = mode on
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3.5.13

Storage of Instrument Setups, STORE Function

Ten instrument setups can be stored in memory locations 0 to 9 for convenient operation. For this
the STORE key and the numerical keys are available. All functions are stored except the manual
amplitude settings for video, chroma, and RF carrier.

— After pressing the STORE key only the numeric keys 0 to 9 and the RECALL key can be oper-
ated.

— Press the RECALL key to end the storing procedure.
— [fa channel number was assigned to a frequency setting, this channel number is stored too.

— A channel number can also later be added to a memory location (see below).

Example for storing an instruction set in memory location 3:

o] 5

Assignment of TV Channel Numbers and Storage

Many customers like to operate with TV channel numbers. The instrument allows 11 complete
instrument setups to be recalled from memory via channel numbers if a channel number has been
assigned to the vision carrier frequency. Refer to the table 'VHF/UHF Channel Frequencies for
Different TV Systems’ in the appendix B can be helpful.

— The assignment channel number — frequency can be random.
— The channel number is written into the displayed memory.
— Ten channel numbers can be stored in memory locations 0 to 9.

— The 11th channel number is engaged if the memory location '’ is indicated on the display;
the actual frequency plus required channel number is stored. This memory is available only
by key sequence 'RECALL — CH — digit — digit’.

— When a channel number is input no check on multiple memory locations having the same
channel number is performed. In this case the lowest memory location would be activated.

Corrections

— The RECALL key stops the input procedure (only possible until second digit);
the previous value is displayed again.

— Pressing the INPUT key enables restart to the input procedure.

— Stored channel numbers are overwritten by new input.
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3.5.14

Example for storing frequency, memory location and channel number:

Vision carrier 543.25 MHz
Memory location 1
Channel 30 (UHF/IV Standard G)
Input sequence:
MEMORY FREQUENCY/MHz CH
— r .
= o [l o
IINPUTJ(st;H 3][STEP] Os0 sEP |
.25
O
STORE QOs0
[+ ] o
Os INPUT

(o] (o ][5 ] [0 ]

Os0
Q.25

Ifachannel number is to be assigned to an already stored frequency, only the third input sequence
is necessary:

[INPUTJ [ CH ] [ digit ] [—dm

Instrument Setups from Memory, RECALL Function

For conventient operation of the instrument setups often used by the operator can be stored in
the memory. Ten memory locations are available. If necessary, amplitude settings for video,
chroma, and RF carrier must be set manually.

— Stored instrument setups are recalled from the required memory location by pressing the
RECALL key and numerical key 0 to 9.

— The RECALL, CH, and two numerical keys 0 to 9 are used to recall the instrument if an assign-
ment of TV channel numbers has previously been made.

— Ifachannel number is recalled which has not been stored, the display shows 'nFnd’ (notfound)
with subsequent display of the previous setup.
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Examples:

The following data were stored in memory location 1:
Vision carrier  543.25 MHz

Channel 30
Test pattern greyscale
Sound 1 kHz, internal

Example 1, recall via memory location:

o] [+

The display shows the memory location and RF frequency.

All instrument setups stored in memory location 1 are executed.

Example 2, recall via channel number:

peoad [(on ) (2] [ o |

FREQUENCY/MHz CH

Oas
Os0
| O

FREQUENCY/MHz CH

The display shows the memory location and channel number. All instrument setups stored in

memory location 1 are executed.

Additional functions:

— By pressing the RECALL key and repeatedly pressing the STEP A or V key, memory locations
0 to 9 are recalled one after the other, starting from the actual memory location.

— The actual memory location flashes on the display.

— By pressing the numerical keys 0 to 9, a required memory location can directly be recalled.

— Pressing the INPUT key stops the operation; the instrument returns to normal input mode. The

test patterns and sound operating modes can be set by the keypad.

— The RECALL and decimal point keys are pressed to turn on/offthe RF carrier at the RF OUTPUT
connector for a period of 10 seconds. This mode is stopped by pressing any key.
Endurance tests for synchronization and automatic sound switching in TV receivers can be

performed by this operating mode.
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Initial Storage of Ten Memory Locations

Adefinedinitial storage ofthe 10 memory locations with instrument setups, for example frequency,
test pattern, and sound modulation, is possible via the builtin operating program (PROM).

Input sequence:

(stone] [on | rs:p |

The instrument setups of the following table are stored in the memory locations 0 to 9. Data of
memory location 0 are executed at once.

Memory Place | Channel | Frequency (MHz) Test Pattern Sound Modulation
STORE CH FREQUENCY PATTERN SOUND
0 * 38.9 for all memory INTERN 1 kHz
1 4 62.250 places pattern
2 5 175.250 combination no. 42:
3 12 224.250
4 21 471.250
5 35 583.250 COLOR
6 40 623.250
7 70 863.250
8 * 133.250
9 * 287.250
1

* Assignment and recall without channel number

A further initialization of the 10 memory locations with defined vision carrier frequencies (range
limits) is possible by using the following input sequence:
A

STORE CH STEP

Data of memory location 0 are executed at once.
The previous video and sound modes are taken over.
A channel number is not assigned.

The following frequencies are stored in the memory locations:

Memory Place | Frequency (MHz) | Memory Place | Frequency (MHz)
0 32.000 5 299.750
1 89.900 6 470.000
2 90.000 7 679.750
3 179.750 8 680.000
4 180.000 9 900.750
CAUTION:

By making these two initializations, memory contents which were input previously have been over-
written and are lost.

Overwriting single memory locations has already been described in Section 3.5.14.
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3.5.16 Y/C & RGB Unit

Modern video instruments can directly be controlled via Y/C respectively RGB signals. Using
higher bandwidths in the transmission path results in improved picture quality. Using the Y/C sig-
nal (luminance and color signal are transmitted separately) avoids color cross talk and improves
the color reproduction. The Y/C signal is available at a 4-pole S-connector (Hosiden); the RGB
signal, composite sync and color subcarrier are available at 5 BNC connectors. E

Output level at the Y/C and RGB connectors (into 75 Q):

R-G-B-signals (Vpp): 0.7V

Y/C-signals (Vpp): 1.0V
Subcarrier (Vpp): 10V
Composite sync: 2.0V (negative going, related to 0 V)

Depending on the TV system selected, the subcarrier frequencies and video levels are switched
over (see specifications).

If the DEM or VCR patterns are turned on, the luminance part is represented only.

Composite Sync in Green

An additional sync in the RGB signal GREEN for control of monitors can be switched on by jumper
X002 on the Y/C & RGB unit. On delivery from the factory the jumper is in the OFF position.
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VISION CARRIER
MEMORY FREQUENCY/MHz CH VPS/PDC [ICC

'STO0-9

A A A A A
[RECALL] [RECALL‘ F!ECALL} lRECALLl 1RECALq

| @50 smEP

°=
v

FREQUENCY/MHz CH

A A A A A

[RECALL] [RECALL] IRECAﬂ ‘RECALLI [RECALL’ 015

@50
D.25
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4.2

CHARACTERISTICS
SAFETY AND EMC REQUIREMENTS

The PM 5415 / PM 5418 TV Signal Generators are

in accordance with EN 61010-1 (safety requirements),
instruments for measurement and test including accessories

— Intended for professional, industrial process, and educational use.
— Overvoltage Category II, Pollution Degree 2.

in accordance with EN 55011 (radio interference suppression),

ISM equipments (industrial, scientific, and medical RF-equipment)

— Of Group |,
which intentionally generates and/or uses conductively coupled radio frequency energy which
is necessary for the internal functioning of the equipment itself.

— Of Class B,
suitable for use in domestic establishments and in establishments directly connected to a low
voltage power supply network which supplies buildings used for domestic purposes.

in accordance with EN 50082-1 (radio frequency immunity)

instruments for use in all locations which

— Are characterized by being supplied directly at low voltage from the public mains.

— Are considered to be residential, commercial or light-industrial, both indoor and outdoor.

PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS

Properties expressed in numerical values with stated tolerance are guaranteed by the
manufacturer. Specified non-tolerance numerical values indicate those that could be nominally
expected from the mean of a range of identical instruments.

This specification is valid after the instrument has warmed up for 30 minutes (reference tempera-
ture 23 °C). If not stated otherwise, relative or absolute tolerances relate to the set value.
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SPECIFICATIONS OF TV SYSTEMS

TV Systems PAL and NTSC for PM 5415 / PM 5418

TV System NTSC PAL PAL PAL PAL PAL
M B,G,H D 1 N * M *
Number of lines per
picture frame 525 625 625 625 625 525
Field frequency (Hz) 60 50 50 50 50 60
Line frequency (Hz) 15734 15625 15625 15625 15625 15734
Chrominance
subcarrier (MHz) 3.579545 | 4.433619 | 4.433619 | 4.433619 | 3.582056 |3.575611
Sound carrier to
vision carrier (MHz) 45 5.5 6.5 6 45 4.5
Sound modulation FM FM FM FM FM FM
Max. frequency
deviation (kHz) +25 +50 +50 +50 +25 +25
Pre-emphasis (us) 75 50 50 50 75 75
Type of chrominance Amplitude modulation of 2 subcarriers
subcarrier modulation in quadrature with suppressed carrier
Transmitted
chrominance 1.Ei 1. Line sequential E'vand —E'v
information 2. Eq 2.Eu
* Subcarrier for PAL M/N only for versions -TXI and -TDSI or with PM 9546
TV Standard SECAM for PM 5418
TV system SECAM SECAM SECAM
B,G,H D,K,K1 L
Sound carrier relative to vision carrier (MHz) | 5.5 6.5 6.5
Type and polarity of video modulation A3F neg. A3F neg. ASF pos.
Sound modulation FM FM AM
Max. frequency deviation (kHz) +50 +50 -
Pre-emphasis (us) 50 50 -

Chrominance subcarrier (MHz)

Fog = 4.250000 Fop = 4.406250

Type of chrominance subcarrier modulation

Frequency modulation

Transmitted chrominance information

Line sequential D'R and D'B

Line frequency (lines/second)

15625

Field frequency (Hz)

50
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4.4

4.5

VIDEO CARRIER

Frequency ranges
Setting

Resolution

Tuning

Tolerance

Storage/recall

Indication

RF OUTPUT

Output voltage
— Tolerance
— Level flathess

Impedance
Attenuation

32 ...900 MHz
keyboard

100 kHz steps
250 kHz steps

step keys

100 kHz steps
250 kHz steps

<25 kHz
<35 kHz
<50 kHz

10 memory registers

4 digits display

10mVv
+2mV
+2dB
+3dB
+2dB
75 Q

>60 dB

32...99.9 MHz
>100 MHz

in positive or negative direction;
tuning speed increase by

holding the step key

32...44.9 MHz
>45.0 MHz

32 ... 300 MHz
300 ... 470 MHz
470 ... 900 MHz

a. 10 RF frequencies
b. as a. stored as
TV channel nos.

7-segment LED display

first digit: memory: store/recall

position
2nd, 3rd, 4th digit:

a. 3 digits for frequency

3 LEDs for 250/500/750 kHz

steps

b. TV channel nos. (e.g. C21)

BNC connector

300 ... 470 MHz

RF ampli-

32 ... 300 MHZ} at maximum

470 ... 900 MHz ) tude

continuous
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4.6 VIDEO PART
Video modulation AM internal/external switchable
TV systems allexceptL | SECAM L SECAM only PM 5418
Polarity negative positive
RF sync level 100 % 5..20%
RF blanking level 30 %
RF white level 5..20% |100 %
RF white level 10...30% [100 % only versions with NICAM/
BTSC sound
VIDEO INPUT BNC connector
Impedance 75 Q
Input voltage 1 Vpp
DC component —2V..+2V without signal compression
superimposed
Max. input voltage +5V

Polarity
Coupling

VIDEO OUTPUT

Impedance
Voltage
Nominal value
— Tolerance

Max. value
— Tolerance

Polarity
Coupling
DC blanking level

Video level

TV systems

Sync level
Blanking level
Black level (set-up)
White level

white level positive
DC

75 Q
0..15V
1V

<5 %

15V
<8 %

white level positive
DC coupling
0+0.2VDC

625 line 525 line
systems systems

-43 % £3% |-40 % +3%

0% 0%
0% 75% £2.5%
100 % 100 %

clamping on sync

BNC connector and
Scart/Euro-AV connector

variable, into 75 Q
in stop position

at1V

100 % = black to white
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4.7

4.7.1

Pulse shaping

Filter type sin2filter
2T pulse
— Pulse width at 200 +£10 ns

half amplitude

Function switching output

Output voltage (DC)

— ASPECT RATIO 4:3 +95V .. +12V
— ASPECT RATIO 16:9 +45V..+ 7V
— NO SIGNAL oV
Impedance <10 kQ
CHROMA PART
PAL/NTSC
TV systems B,D,G,H,I,M,N

M
Subcarrier frequency 4.433619 MHz

3.579545 MHz
3.575611 MHz

3.582056 MHz
— Tolerance <30 ppm
— Tolerance <1 ppm (at 23 °C)
— Temperature drift 2 ppm
— Aging 2 ppm/year
Subcarrier frequency 4.433619 MHz
— Tolerance <100 ppm (at 23 °C)

Subcarrier blanking

for luminance and sync signal;
except multiburst and teletext

for crosshatch and center cross

Scart (Euro-AV) connector,

pin 8, CVBS status, automati-
cally controlled by the selected
ASPECT RATIO 4:3/ 16:9

power off

subcarrier PAL M/N only for
versions -TXl and -TDSI or

with PM 9546

PAL

NTSC

PAL B,D,G,H,I 1 coupled with
NTSC M line frequency
PAL M according to
PAL N TV system

standard versions

NICAM/BTSC sound and
-TXI versions

NTSC/4.433 (not coupled with
line frequency)

according to TV system
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Color burst in every pattern except
white crosshatch
Amplitude 0...150 % burst with chroma
together adjustable
— Nominal value 100 % *5 % of sync amplitude,
in stop position
— Setting range 0...150 % continuously adjustable
Phase +135° PAL, related to E'u axis
-180° NTSC, related to E’u axis
— Tolerance =3°
Chroma signal
Amplitude chroma with burst
together adjustable
— Nominal value 100 % +5 % in stop position
— Setting range 0..150 % continuously adjustable
Phase tolerance <3°
4.7.2 SECAM Chroma Part only PM 5418
TV system B,G,H,D,KK1,L SECAM

Subcarrier frequency

— Tolerance

— Tolerance
— Temperature drift
— Aging

for = 4.406250 MHz
fog = 4.250000 MHz

<30 ppm
<1 ppm (at 23 °C)

2 ppm
2 ppm/year

Identification pulses (line and frame)

Amplitude

— Nominal value
—— D'Rlines
—— D’'B lines
— Setting range

Position

540 +40 -50mV
500 £50 mV
0..150 %

line7...15
line 320 ... 328

coupled with line frequency

standard versions

NICAM/BTSC sound and
-TXl versions

not with crosshatch

together with chroma
adjustable

at luminance
amplitude 0.7 V

1st, 3rd, 5th ... field
2nd, 4th, 6th ... field



Chroma signal

Amplitude

— Nominal value

— Setting range

Chroma pre-correction

Modulation tolerance

Bell filter
center frequency

DR = —1.9 (ER - EY)
DB= 1.5(EB-FEY)
100 % +5 %

0..150 %

AR= £280 +9 kHz
AB = £230 +7 kHz

4.286 +0.020 MHz

PM 5415 /PM 5418 CHARACTERISTICS 4-7
Color burst not with crosshatch
Amplitude together with chroma
adjustable
— Nominal value
—— D’Rlines 215 £23 mV luminance
—— D'Blines 167 £18 mV amplitude 0.7 V
— Setting range 0..150 %
Subcarrier blanking 56 £0.2ps after front porch of line sync
pulse; 4

during frame blanking interval
except during identification
pulses and

except during line 23

in stop position;
defined by bell filter

low frequency pre-emphasis
and high frequency bell filter
according to system

for red signal of color bar
for blue signal of color bar
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TEST PATTERNS

Basic Test Patterns

Color information for PAL M/N only for versions
PM 5418 TXI and —TDSI or with PM 9546

Circle Can be added to all test pattern except 100 Hz TEST
pattern; changes to black when used with white
pattern;

b/w pattern, with color burst
Aspect Ratio
4:3 16:9
Line System Line System
625 525 625 525
Description One white circle on black background
in the center of the screen
One additional circle
in each corner of the
screen
Level Y
—  White 100 % 100 IRE 100 % 100 IRE
— Black 0% 7.5 IRE 0% 7.5 IRE
Diameter of central circle
— Horizontal 31.6 us 31.4 us 23.6 us 23.4 us
+50 ns +50 ns +50ns +50 ns
— Vertical, per field line48 ... | line43... | line48... | line 43 ...
line 286 line 241x | line 286 line 241x
Diameter of corner circles
— Horizontal - - 7.2ps 714 ps
+50 ns +50 ns
— Vertical, per field
—— Upper circles - - line 47 ... | line 42 ...
line 119 line 102x
—— Lower circles - - line 215 ... | line 182 ...
line 287 line 242x

* subtract 3 lines for PAL M

O
O

O
O

Fig. 1
Aspect Ratio 4:3

Circle; 625 / 525 Lines;

Fig.2 Circle; 625 / 525 Lines;
Aspect Ratio 16:9
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2. Center Cross with border b/w pattern,
castellations with color burst
Aspect Ratio
4:3 16:9
Line System Line System

625 525 625 525
Description white center cross and black/white border

castellations for 3 % overscan indication
Level Y
—  White 100 % 100 IRE 100 % 100 IRE
— Black 0% 7.5 IRE 0% 7.5 IRE

Overscan indication
— Horizontal direction
— Vertical direction

Position of border areas

— Horizontal direction, figure 3
—— Parameter 1, £0.1 us

—— Parameter 2, £50 ns

—— Parameter 4, 50 ns

—— Parameter 5, £50 ns

— Vertical direction
—— Linea

——— First field
——— Second field
—— Line b, per field
—— Line d, per field
—— Linee

——— First field
——— Second field

Position of center cross, fig. 3, 4, 5

— Horizontal line ¢, per field

— Vertical line, after start of line sync
pulse, parameter 3

alternating black/white border castellations
alternating black/white border castellations

10.5 ps
11.9 ps
60.9 us
62.4 s

see fig. 2

line 23
line 23
line 30
line 303

line 310
line 310

line 167
36.3 us
+0.1 ps

9.56 ps
11.45 ps
60.1 s
61.98 ps

see fig. 2

line 22x
line 21x
line 28x
line 256x

line 263x
line 262x

line 142x
35.7 us
+0.1 ps

10.5 ps
119 us
60.9 us
62.4 us

see fig. 3

line 23
line 23
line 30
line 303

line 310
line 310

line 167
36.3 us
+0.1ps

9.56 us
11.45 ps
60.1 us
61.98 us

see fig. 3

line 22«
line 21x
line 28x
line 256x

line 263x
line 262x

line 142x
35.7 us
+0.1pus

subtract 3 lines for PAL M

Fig. 3 Center Cross, Timing
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Fig. 4 Center Cross; 625 /525 Lines;
Aspect Ratio 4:3

3. White Pattern

Fig. 5 Center Cross; 625 / 525 Lines;
Aspect Ratio 16:9

100 % white, with color burst

4. Dots b/w pattern, with color burst
Aspect Ratio
4:3 16:9
Line System Line System

625 525 625 525

Description Full field white dots with additional center dot
on black background

Level Y
—  White 100 % 100 IRE 100 % 100 IRE
— Black 0% 7.5IRE 0% 7.5 IRE
Number of dots
— Horizontal direction 16 16 22 22
— Vertical direction 12 12 12 12

Position of dots

Center-dot position
— Horizontal direction, per field

— Vertical direction, after start of
line sync pulse

within centers of crosshatch

line 167 line 142« line 167 line 142x

36.3 us 35.7 us 36.3 us 35.7 us
+0.1ps +0.1ps +0.1ps +0.1 ps

................

................

................

................

----------------

................

oooooooooooooooo

................

----------------

Fig. 6 Dots; 625 /525 Lines;
Aspect Ratio 4:3

* subtract 3 lines for PAL M

----------------------

......................

......................

......................

......................

......................

......................

oooooooooooooooooooooo

......................

----------------------

Fig. 7 Dots; 625 / 525 Lines;
Aspect Ratio 16:9
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5. Crosshatch b/w pattern,
without interlacing and color burst
for white crosshatch,
(with interlacing at any
pattern combination)

Aspect Ratio
4:3 16:9
Line System Line System
625 525 625 525
Description Full field white crosshatch

with top-left indication "TL”
with center indication
on black background

Level Y

—  White 100 % 100 IRE 100 % 100 IRE
— Black 0% 7.5 IRE 0% 7.5 IRE
Number of crosshatch lines

— Vertical lines 17 17 21 21

— Horizontal lines 11 11 11 11

Position of crosshatch lines
— Horizontal lines

—— First horizontal line, per field line 47 line 42x line 47 line 42x

—— Distance between horizontal 24 lines 20 lines 24 lines 20 lines
lines, per field

— \Vertical lines

—— First vertical line, after start of 10.7 us 10.3 us 12.3 us 11.9 s
line sync pulse +0.1 us +0.1 ps +0.1 ps +0.1ps

—— Distance between vertical lines 3.2us 3.2pus 2.4 s 24 s

+50 ns +50 ns +50 ns +50 ns

% subtract 3 lines for PAL M

TL TL
1 M
(W] 0J
Fig. 8 Crosshatch; 625 / 525 Lines; Fig. 9 Crosshatch; 625 / 525 Lines;

Aspect Ratio 4:3 Aspect Ratio 16:9
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6. Checkerboard

b/w pattern,
with color burst

Description

Level Y
—  White
— Black

Number of black/white squares
— Horizontal direction
— Vertical direction

Aspect Ratio
4:3 16:9
Line System Line System
625 525 625 525
Full field checker board

100 % 100 IRE 100 % 100 IRE
0% 7.5 IRE 0% 7.5IRE

8 8 11 11

6 6 6 6

Fig. 10 Checkerboard; 625 / 525 Lines;
Aspect Ratio 4:3

7. Greyscale

8. Multiburst

Amplitude response

Fig. 11 Checkerboard; 625 / 525 Lines;
Aspect Ratio 16:9

linear staircase signal with 8 equidistant steps
from black to white

8 vertical bars of definition lines

08-18-28-30-32-34-38-48MHz
(sinusoidal)

<0.5dB
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9. VCR Pattern 4 horizontal bars
bar 1: white 100% Y; 1/6 field
bar2: multiburst (def. lines); 2/6 field

08-18-28-3.0-
32-34-38-48MHz

bar 3: saturation steps of 2/6 field
linear decreasing
chroma (R-Y)

bar 4: white square stepwise 1/6 field
moving from right to left
on black bar,
duration of 1 circulation:
5.12s 625 line systems
427 s 525 line systems

10. Color Bar color pattern,
with color burst

Line System
PAL NTSC SECAM

Description Full field color bar pattern
with vertical bars
beginning with white

Level

— TV systems B,D,G,H, 100/0/75/0 - 100/0/75/0
— TV systems K,K1,Lx 100/0/75/0 - 100/0/75/0
— TVsysteml 100/0/100/25 - -

— TVsystem M 77/7.5/77/7.5 | 77/7.5/77/7.5

— TVsystemN 100/0/75/0 - -

Time difference between luminance and
chrominance signal

— VIDEO OUT (BNC) /

AUDIO/VIDEO OUT (EURO AV) <20 ns <70 ns <100 ns
- Y/COUT
— RFOUT <20 ns <70 ns <100 ns

<10 ns <60 ns <90 ns

* SECAM only PM 5418
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11. DEM pattern

PAL B,D,G,H,I,N
- N 4 horizontal bars with PAL burst
G-Y=0 Y =50%
A A m] o
+*R-Y) | FR-Y) [ +B-Y) | -(B-Y) 4 colored squares (PAL coded)
=028 |=028 |=05 =05
A A O u]
+R-Y) | -R-Y) | =B-Y) | F(B-Y) 4 uncolored squares (anti—PAL coded)
=028 |=028 |=05 =05
\_ Reference Y = 50 % ) 1 grey square
ABY)=0 O(RY) =0
PAL M
~ N 4 horizontal bars with PAL burst
G-Y=0 Y=54%
A A O 0
+(R-Y) | F(R-Y) | +B-Y) | -(B-Y) 4 colored squares (PAL coded)
=026 |=026 |=046 |=046
A A O O
+R-Y) | -R-Y) | xB-Y) | F(B-Y) 4 uncolored squares (anti—PAL coded)
=026 |=026 |=046 |[=046
Reference Y = 54 % ) 1 grey square
ABY)=0 ORY)=0
NTSC
- N 3 horizontal bars with NTSC burst
;\3
h . color bar
x|, .|z amplitudes: 77/—/77/7.5
2l 8|lslg|lo|olels height: 4/6 field
s 2| 3| 5| E|2|5| 3
I a0 +é: o 2 colored squares, 1/6 field
(_white (Y = 100 %) | black (Y =7.5%) ) 2 uncolored squares; 1/6 field

SECAM x
f

N 4 horizontal bars

] | | |
def. Lirl1es O.tli 4.|8 Mle

multiburst (definition lines)
30% 0%

M|Y|C|G|MIRIB BK

color bar
amplitudes: 30/0/30/0

75% 0%
color bar
M | vle ‘ G | M ‘ R | B |BK amplitudes: 30/0/30/0
\_ RHeterence whnite Y = 70 % J

M = magenta, Y = yellow, C = Cyan, G = green,
R = red, B = blue, BK = black

* for all instruments with remote control, see Section 12.4.
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12. Purity Patterns 3 primary colors:
red, green, blue;
3 complementary colors:
magenta, yellow, cyan;
white 100% Y, black

Amplitudes 100/0/75/0 TV system B,D,G,H,|,N; K,K1,Lx
* SECAM only PM 5418
77/7.5/77/7.5 TV system M

4.8.2 Twofold Combination of Test Patterns

Contents as basic patterns,
except white pattern
+ color bar:
amplitudes
75/0/75/0 625 line systems
77/7.5/77/7.5 525 line systems

Special center cross + purity patterns:
no chroma blanking for lines

4.8.3 Threefold Combination of Test Patterns

1. Circle with all double combinations

2. Pattern combination 3 horizontal bars
greyscale bar 1: greyscale
color bar bar 2: color bar
multiburst 100/0/75/0 625 line systems
77/7.5/77/7.5 525 line systems

bar 3: multiburst

4.8.4 Fourfold Combination of Test Patterns

1. Circle as triple combination
with circle, see above
greyscale
color bar

multiburst
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Pattern combination

5 horizontal bars

greyscale bar 1: greyscale 1/6 field
color bar bar 2: color bar 1/6 field
multiburst 100/0/75/0 625 line systems
VCR 77/7.5/77/7.5 525 line systems
bar 3: multiburst 1/6 field
bar 4: (R-Y) saturation 2/6 field B-Y=0
steps as bar 3 of VCR pattern no. 9
bar 5: white square step- 1/6 field
wise moving from as bar 4 of VCR pattern no. 9
right to left
on black bar
Pattern combination 6 horizontal bars
greyscale bar 1: greyscale 1/6 field
color bar bar 2: color bar 1/6 field
multiburst 100/0/75/0 625 line systems
DEM 77/7.5/77/7.5 525 line systems
bar 3: multiburst 1/6 field
PAL B,D,G,H,| PAL M NTSC SECAM
bar 4: DEM
4 colored squares 4 colored squares 8 color bars as
Y =50% Y=54% bar 2 of DEM

+1/-1=0.25; Q=0
+Q/-Q=0.25; 1=0

+1/-1=0.23; Q=0
+Q/-Q=0.23; 1=0

bar 5: DEM

4 colored squares 4 colored squares 8 color bars as
as bar 2 of DEM as bar 2 of DEM, PAL M bar 3 of DEM
bar 6: DEM

2 uncolored squares 2 uncolored squares | 2 'Venetian blind’ Y=75%

Y=50%
+ (R-Y)=0.28; B—Y=0
+(B-Y)=0.5; R—Y=0

squares

Y =54%
+ (R—Y)=0.26; B—Y=0
+ (B—Y)=0.46; R—Y=0

as bar 4 of DEM
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4.8.5 Special Test Patterns
1. Three Horizontal Bars
Amplitudes 100/0/75/0 625 line systems
77/7.5/77/7.5 525 line systems
Bar 1 2 uncolored squares 4/6 field
grey as 3rd step left square
of greyscale n
grey as 6th step right square
of greyscale
Bar 2 greyscale 1/6 field
as basic pattern no. 7
Bar 3 color bar 1/6 field,

2. Six Horizontal Color Bars

Amplitudes —/—175/0
—[-=]77/7.5

bar 1:
bar 2:
bar 3:
bar 4:
bar 5:
bar 6:

3. Black/White Pattern

yellow
cyan
green
magenta
red

blue

Amplitude 100/0/—/-
100/7.5/—/—

as standard color bar no. 10

1/6 field each

625 line systems
525 line systems

symmetrical black/white
pattern

625 line systems
525 line systems
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4. 100 Hz TEST b/w pattern,
with color burst
625 Line Systems 525 Line Systems
field 1 field 2 field 1 field 2
Description consisting of three horizontal sections
Section 1 4 horizontal white lines on black background
— Line1 line 62 - line 54x -
— Line2 line 72 line 72 line 62x line 62x
— Line3 lines 82+83 line 82 lines 70+71x line 70«
— Line 4 lines 92+93 lines 92+93 lines 79+ 80x lines 79+80x
Section 2 4 vertical white lines on black background
- Top line 118 line 118 line 102x line 102x
(except first line) (except first line)
— Bottom line 165 line 165 line 141x line 141x
(except first line) (except first line)
Leading edge after start of sync pulse (us) ; width (us)
— Line1 16.85;0.2 - 16.55;0.2 -
— Line2 30.05; 0.2 30.05;0.2 29.85;0.2 29.85;0.2
— Line3 43.25; 0.4 43.25;0.2 43.15;0.4 43.15;0.2
— Line4 56.45; 0.4 56.45; 0.4 56.45; 0.4 56.45;0.4
Section 3 4 diagonal white lines on black background
— Top line 167 line 167 line 142x line 142x
(except first line) (except first line)
— Bottom line 214 line 214 line 181x line 181x
(except first line) (except first line)
Leading edge after start of sync pulse top / bottom (us) ; width (us)
— Linet 12.05/21.45;0.2 - 12.6/20.3;0.2 -
— Line2 25.25/34.65;0.2 | 25.25/34.65;0.2 | 25.9/33.6;0.2 25.9/33.6;0.2
— Line3 38.45/47.85;0.4 | 38.45/47.85;0.2 | 39.2/46.9;04 39.2/46.9; 0.2
— Line4 51.65/61.05;0.4 | 51.65/61.05;04 | 52.5/60.2;0.4 52.5/60.2;0.4

* subtract 3 lines for PAL M

Fig. 12 100 Hz Test Pattern;

625 / 525 Lines;
Aspect Ratio 4:3
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4.9 SYNCHRONIZATION

Line and field synchronization according to TV system,
with interlacing; no interlacing
with white crosshatch

625 line 525 line
systems systems
No. of lines per frame 625 525
624 524 white crosshatch
Line frequency 15625 Hz 15734.26 Hz n
— Tolerance <0.4 Hz <0.4 Hz standard versions
<0.08 Hz <0.08 Hz NICAM/BTSC sound and
-TXI/TDSI versions
Field frequency 50 Hz 59.94 Hz
Sync output signal BNC connector
combined signal with line and
field sync pulses with amplitude
difference
Impedance 6 kQ
Line pulse amplitude 2.6 03V
Field pulse amplitude 5 02V
Polarity negative pulses
410 SOUND PART SECAM sound only PM 5418
Sound input 5 pin DIN connector, AUDIO IN
Impedance 0.5 MQ
Max. input voltage +40V
Bandwidth 40 Hz ... 15 kHz
Sound output Scart (Euro-AV) connector
Impedance 1 kQ

Voltage 04V
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4.10.1

Mono Sound

Sound carrier

Frequency

Tolerance

Tolerance
Temperature drift
Aging

Vision/sound carrier
ratio

Sound modulation

Type of modulation

FM frequency modulation
pre-emphasis

FM INTERN
Modulation deviation

FM EXTERN

AM amplitude modulation

AM INTERN
Modulation degree

AM EXTERN

4.5 MHz
5.5 MHz
6.0 MHz
6.5 MHz

<30 ppm

<1 ppm (at 23 °C)

2 ppm
2 ppm/year

13 dB
13 dB
12dB
11 dB

internal
external

FM
AM

50 ps
75 us

1 £0.1 kHz
30 +2 kHz
28 +6 kHz
26 +6 kHz
15 +5 kHz

04V

1 0.1 kH=z
50 % +3 %

04V

|

on/off switchable;
coupled with line frequency

M,N

B,G,H

I

D;K,K1,Lx

(x SECAM only PM 5418)

standard versions

NICAM/BTSC sound and
-TXI/TDSI versions

M,N
B,G,H

I
D,K,K1,L

on/off switchable
on/off switchable

frequency modulation
amplitude modulation
(only PM 5418)

all TV systems except SECAM L

B,D,G,H,I,K,K1

M,N

sinewave

B,G,H

] measurement with
D,K,K1 de-emphasis

M,N

0.4V will give same deviation as
with internal modulation;
measurement with
de-emphasis

SECAM L (only PM 5418)

sinewave

0.4 V will give same degree as
with internal modulation
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411 Y/C & RGB UNIT

OUTPUT Signals
1. RED/GREEN/BLUE BNC connectors (rear panel)
Impedance 75 Q
Voltage (pp)
— 625 line systems 0.7 +£0.05V into 75 Q
— 525 line systems 0.714+£0.05V amplitude blanking n
level — 100 %
Black level lift 0.054 +£0.006 V for 525 lines
(setup)
DC blanking level 05..085V
All test patterns are available, but there are two remarks:
DEM signals
— PAL/NTSC only luminance part is fed out
— SECAM color bar 30/0/30/0 represented
asR=B=G=0
VCR signals bar 3, saturation steps:
only luminance part is
presented
2. PAL/NTSC SUBCARRIER BNC connector
(not for SECAM)
Impedance 75 Q
Voltage (pp) 1 +£0.15V into 75 Q
3. Composite SYNC BNC connector (rear panel)
Impedance 75 Q
Voltage (pp) 2 +03V into 75 Q
Polarity, level negative going relatedto O V
4. SYNC in GREEN
TV systems 625 line 525 line
systems systems
Sync level -43% +3%|-40% +3 % 100 % = black to white
*» SECAM only PM 5418
Selection internal by jumper on pcb

— Syncingreen
— no Sync in green
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5. Y/C signal S-connector 4 pins
(rear panel)
Y-signal (luminance) Y-signal at pin no. 3
Y-ground at pin no. 1
Impedance 75 Q
Nom. output level (pp) 1V into 75 Q
— Tolerance +10 %
TV systems 626 line 525 line
systems systems
Sync level -43% £3% |-40% 3 % 100 % = black to white
Blanking level 0% 0%
Black level 0% 75% +25%
White level 100 % 100 %
* SECAM only PM 5418
C-signal (chroma) complete chroma signal incl.
color burst of CVBS-signal
C-signal at pin no. 4
C-ground at pin no. 2
Impedance 75 Q
Output level into 75 Q
— Nominal value 100 % +£5 % in stop position
CHROMA AMPLITUDE
— Setting range 0..150 % on/off-switchable
4.12 POWER SUPPLY
Line voltage AC Power
— Nominal voltages 100V, 120V, 220 V, or 240 V
selectable by switch on the rear panel
— Operating range/limits +10 %
Line frequency
— Nominal 50 Hz / 60 Hz
—— Operating range/limits +5%
Power consumption 46 VA PM 5415 / PM 5418
54 VA PM 5418 TXI, -TDSI
Line power cords alternatively supplied for:
Universal Europe
North America
unitea Kingaom
Switzerland

Australia
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4.13 ENVIRONMENTAL CONDITIONS

Environment Laboratory equipment
Class 5 *)

Temperature range

— Reference +23°C £1°C

— Operating + 5°Cto +50 °C

— Non-operating —40°Cto +70 °C

Humidity relative humidity

— Operating (no condensation)

5°Cto +10°C not controlled

+11 °Cto +30 °C 95% +5% *)

+31 °Cto +40 °C 75% +£5% (*)

+41 °Cto +50 °C 45% £5% (*)

— Non-operating 5% to 95 %

Vibration

— Operating 0.33 mmp_, at 5 Hz to 55 Hz (*)
(2 g at55 Hz)

— Non-operating 0.70 mm,, , at 10 Hz to 55 Hz
5 gat55Hzto 150 Hz

Shock

— Operating

—— Bench handling 100 mm or 45°/4 x 4 edges (*)

— Transport 8 corners / 12 edges / 6 surfaces, (x)
drop height 0.76 m (UN-D 1400) ()

Heat radiation: direct sunlight radiation not allowed

Operation position normally upright on feet or in sloping position
on tilting support

Warm-up time 30 minutes

(x) according to MIL-T-28800D

4.14 SAFETY AND QUALITY DATA, CABINET

Safety According to Low Voltage Directive 73/23/EEC

EN 61010—1 CAT Il Poll. Degree 2
CAN/CSA—-C22.2 No 10101

EMC Electromagnetic Compatibility Directive
89/336/EEC
Emission acc. to EN 55011, Group 1, Class B
Immunity acc. to EN 50082—1:
inclusive EN 61000—4—-2, —3 and —4.
FCC Regulation 47 CFR, Part 15, Subpart B,
Class A
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Call rate <0.10/year
MTBF 20,000 hours
Overall dimensions:
Height 140 mm
Width 300 mm
Depth 400 mm
Weight 7.8kg (17.2 Ib) — PM 5415 / PM 5418
8.4 kg (18.5 Ib) — versions -TXI, -TDSI
4.15 ACCESSORIES
4.15.1 Standard Operating Manual inclusive
Operating Card and Programming Card
power cable
spare fuse
4 rubber feet for lateral position
PM 9538/01 RF cable BNC-TV connector 758
PM 9547G IEEE Interface with connecting
cable (only for PM 5418 TXI/-TDSI versions)
Y/C connection cable (only for Y/C versions)
only PM 5418 with BTSC: '
RF cable BNC — F-connector
Euro-AV cable (Scart) — Cinch
Table of Connections
SCART Cinch
Pin No. Connector | Function
19 yellow Video Output
1 red Audio right Channel
3 white Audio left Channel
17 Video Ground
4 Audio Ground
4.15.2 Optional
PM 9539/01 RF cable with imped. transformer 75 Q/>300 Q
PM 9546 universal chroma unit
PM 9553G Y/C & RGB unit
PM 9561G 19” rack mount adapter
PM 9075 cable 75 Q, BNC-BNC

Service Manual
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LIMITED WARRANTY & LIMITATION OF LIABILITY

Each Fluke product is warranted to be free from defects in material and workmanship under
normal use and service. The warranty period is one year and begins on the date of shipment.
Parts, product repairs and services are warranted for 90 days. This warranty extends only to the
original buyer or end-user customer of a Fluke authorized reseller, and does not apply to fuses,
disposable batteries or to any product which, in Fluke’s opinion, has been misused, altered,
neglected or damaged by accident or abnormal conditions of operation or handling. Fluke
warrants that software will operate substantially in accordance with its functional specifications
for 90 days and that it has been properly recorded on non-defective media. Fluke does not
warrant that software will be error free or operate without interruption.

Fluke authorized resellers shall extend this warranty on new and unused products to end-user
customers only but have no authority to extend a greater or different warranty on behalf of Fluke.
Warranty support is available if product is purchased through a Fluke authorized sales outlet or
Buyer has paid the applicable international price. Fluke reserves the right to invoice Buyer for
importation costs of repair/replacement parts when product purchased in one country is
submitted for repair in another country.

Fluke's warranty obligation is limited, at Fluke’s opinion, to refund of the purchase price, free of
charge repair, or replacement of a defective product which is returned to an Fluke authorized
service center within the warranty period.

To obtain warranty service, contact your nearest Fluke authorized service center or send the
product, with a description of the difficulty, postage and insurance prepaid (FOB Destination), to
the nearest Fluke authorized service center. Fluke assumes no risk for damage in transit.
Following warranty repair, the product will be returned to Buyer, transportation prepaid (FOB
Destination). If Fluke determines that the failure was caused by misuse, alteration, accident or
abnormal condition of operation or handling, Fluke will provide an estimate of repair costs and
obtain authorization before commencing the work. Following repair, the product will be returned
to the Buyer transportation prepaid and the Buyer will be billed for the repair and return trans-
portation charges (FOB Shipping Point).

THIS WARRANTY IS BUYER’S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. FLUKE
SHALL NOT BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL
DAMMAGES OR LOSSES, INCLUDING LOSS OF DATA, WHETHER ARISING FROM BREACH
OF WARRANTY OR BASED ON CONTRACT, TORT, RELIANCE OR ANY OTHER THEORY.

Since some countries or states do not allow limitation of the term of an implied warranty, or
exclusion or limitation of incidental or consequential damages, the limitations and exclusions of
this warranty may not apply to every buyer. If any provision of this Warranty is held invalid or
unenforceable by a court of competent jurisdiction, such holding will not affect the validity or
enforceability of any other provision.

Fluke Corporation or Fluke Industrial B.V.
P.O. Box 9090 PO. Box 680
Everett, WA 7600 AR
98206-9090 Almelo

The Netherlands






FLUKE.

DECLARATION OF CONFORMITY
for

FLUKE
Color TV Pattern Generator
PM 5415/ PM 5418

Manufacturer
Fluke Industrial B.V.
Lelyweg 1
7602 EA Almelo
The Netherlands

Statement of Conformity
Based on test results using appropriate standards, the product is in conformity with
Electromagnetic Compatibility Directive 89/336/EEC
Low Voltage Directive 73/23/EEC

Sample tests
Standards used:

EN 50081-1 (1992)
Electromagnetic Compatibility Generic Emission Standard:
EN 55011 Group | Class B

EN 50082-1 (1992)
Electromagnetic Compatibility Generic Immunity Standard:
EN 61000-4-2, -3 and -4.
EN 61010-1 (1994) CAT Il Pollution Degree 2
Safety Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use.

The tests have been performed in a typical configuration.

This Conformity is indicated by the symbol C€ | i.e. “Conformité Européenne”.
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6.1

TELETEXT (TOP/FLOF), DIDON ANTIOPE

Supplement to the Operating Manual PM 5415 / PM 5418

This supplement contains additional and replacement information for the PM 5415 / PM 5418
Operating Manual and concerns the following instrument versions:

PM 5415 TX with/without Y/C, PM 5415 TN with/without Y/C

PM 5418 TX with/without Y/C, PM 5418 TD with/without Y/C

PM 5418 TXI with Y/C

CONTENTS

6.1 GENERAL

6.1.1 UK-Teletext

6.1.2 TOP (Table of pages)

6.1.3 FLOF/FASTEXT

6.1.4 VPT (VCR programming)

6.1.5 Didon Antiope Teletext

6.2 OPERATING THE INSTRUMENT

6.2.1 Controls and Connectors (Modifications)
6.2.2 Operation

6.2.3 Contents of Teletext Pages (TOP/FLOF)
6.2.4 Contents of Didon Antiope Text-Pages
6.2.5 Checking and Adjusting

6.3 CHARACTERISTICS

GENERAL

This instrument generates UK-Teletext and Didon Antiope Teletext for the TV systems PALB,G,H,|,
and SECAM. The Teletext test signals serve for adjustment and functional control of teletext
decoders in videocassette recorders and TV sets.

The instrument checks the teletext functions TOP, FLOF/FASTEXT, and VPT. These functions
provide enhanced speed and ease of access to teletext or programming of VCR's.

Instruments with NICAM sound or with IEEE-488 Interface have an improved accuracy of 3 ppm
for the data synchronization frequency for teletext.

Teletext is an additional information service being offered by many TV broadcast stations via
normal TV channels. During some lines in the vertical blanking period, the teletext data are serially
transmitted and are invisible in the normal picture. The data are stored in the memory of the teletext
decoder of the TV or the VCR and can be called up by page number respectively subjects via the
remote control. Operation and memory capacity for instruments with teletext have been improved
and extended in the last few years.
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6.1.2

6.1.3

UK-Teletext

A teletext page consists of a maximum of 24 rows, each of which can contain 40 characters. The
first text row, the page header, may contain information such as page number, time, and date. The
data transmitted in a TV line correspond to the text row of a page. For transmitting teletext data,
8-bit words are used, consisting of seven information bits and one parity bit.

Teletext information can be transmitted in lines 7 to 22 for the first frame, and in lines 320 to 335
for the second frame. The teletext data in PM 5415 and PM 5418 are generated in lines 20, 21 and
333, 334. For further information about position and levels of a teletext data line see Fig. 2.

For TOP and FLOF/FASTEXT, another menu line, text line 25 at the lower border of the TV screen,
is transmitted. For older instruments without the TOP/FLOF function, this additional information
is ignored.

TOP (Table of Pages)

TOP teletext is an extended teletext service, that can be received via a TOP teletext decoder. At
the present time it is transmitted by ARD and ZDF in Germany. TOP improves the speed and ease
of access to teletext.

The teletext pages are grouped according to subjects. The menu line at the bottom of the screen
contains additional information that is selected via the colored keys of the remote control. In some
teletext decoders, these teletext pages have been stored before, so they are immediately
available. The special colored keys on the remote control provide the following functions:

Key color Remarks

White (i)
(INDEX)

Index page Survey of pages

Red
Green
Yellow
Blue

- Leads back to the last page selected
e.g. subject block Leads to the next block

e.g. subject group Leads to the first page of the next group
+ Leads to the next page

FLOF (Full Level-One Features) / FASTEXT

FLOF/FASTEXT is an extended teletext service, that can be received via a FLOF teletext decoder.
At the present time, it is transmitted by the British BBC and will be introduced in several Western
European countries. FLOF/FASTEXT improves the speed and ease of access to teletext.

The teletext pages are grouped according to subjects. The menu line at the bottom of the screen
contains four additional prompts that can be selected via corresponding colored keys on the
remote control.

For this the colored keys red, green, yellow and blue, from left to right, are used. The white key
i’ selects the assigned index page.

In some teletext decoders these teletext pages, shown by the prompts, have been stored before,
so they are immediately available.
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6.1.4

6.1.5

VPT (Video Recorder Programming by Teletext)

VPT improves the speed and ease of operation and programming of VCR timers. To use VPT, your
VCR must be equipped with a teletext/VPT decoder. For preprogrammed recording, the following
data must be stored in the VCR TIMER block:

—  Date for recording
—  Program number of the transmission
—  Start/stop time for recording

These data can be copied directly from the corresponding program survey of the teletext service.
The VPS data transmitted during the TV transmission automatically provide correct recording of
the required program.

DIDON ANTIOPE Teletext

The French teletext system 'Didon Antiope’ is mainly sent in France in the TV system SECAM L.

As for teletext, the Antiope data are serially transmitted in the vertical blanking period over lines
that are not visible on the TV.

While coding of the transmitted text data in the teletext system is closely related to the structure
of the TV signal (one text line is always sent during a TV line), this close connection is not valid
for the Antiope system. Start and stop of text pages and text lines are controlled by additional
paging and movement codes. Each page consists of 24 rows of 40 characters each (maximum).
An additional page header (En-téte de page) may contain information such as page number, time,
and date.

The Antiope information can be transmitted in lines 6 to 22 for the first frame, and in lines 319 to
335 for the second frame. The Antiope signal in PM 5415 and PM 5418 is generated in lines 20,
21, and 333, 334. For further information about position and levels of a Didon Antiope data line,
see Fig. 3.
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6.2 OPERATING THE INSTRUMENT
6.2.1 Controls and Connectors (Modifications)
Control/Connector Function
Front panel
.. TXT OFF Key for turning ON/OFF the Teletext
@ (only for PM 5415);
PM 5418 generates Teletext automatically in
standard TV systems; cannot be switched off.
Rear panel
KTt Switch: UK-TT/AUTO/ANTIOPE
AUTO Switch serves for selection, whether UK-Teletext,
ANTIOPE Antiope respectively Teletext or Antiope is
® automatically generated in the selected TV system.
Switch: TOP/FLOF
:ESF For Teletext, TOP or FLOF can be selected.
6.2.2 Operation

PM 5415: The TXT ON/TXT OFF key switches Teletext on or off. Two switches on the rear panel
select the teletext system. When the UK-Teletext/AUTO/ANTIOPE switch is set to AUTO, the tele-
text system depends on the selected TV system (PAL/NTSC thumbwheel switch), see table.

AUTO mode:
TV system: PAL NTSC SECAM
B/G/H | D N M M 4.43 B/G/H | D/K/K1 L

UK-Teletext Teletext OFF Antiope
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6.2.3

In the two further positions of the UK-TT/AUTO/ANTIOPE switch, either UK-Teletext or ANTIOPE
is switched in, independent of the selected TV system. PAL M and NTSC systems do not allow
teletext operation at all.

The TOP/FLOF switch on the rear panel selects TOP or FLOF for UK-Teletext.

PM 5418 has no key to switch Teletext on or off.
The controls on the rear panel are identical with PM 5415.
Teletext is automatically generated in the assigned TV system.

Note:
For the Crosshatch pattern, Teletext is always switched off; Crosshatch has no line interlacing.

If necessary, read the operating instructions of your TV equipment with regarding to the
facilities of the teletext decoder and how to operate teletext.

Contents of Teletext Pages TOP/FLOF

The instrument offers 18 different text pages for FLOF and 19 pages for TOP operation. Instru-
ments that cannot handle TOP or FLOF data ignore this additional information.

For VPT (Video Programming by Teletext) test purposes, teletext page 300 is available in German
and page 310 is available in English. The scheduled transmission times are shown in white, the
changed ones in magenta. By pressing the REVEAL key on the remote control, the concealed
times and data can additionally be shown. The operating instructions of your Video Recorder
show you how to program using VPT.
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The teletext pages show the following contents (software version 3.2):

Page Contents Remarks/Application
100 Index page Notice to the selected mode
TOP or FLOF
101 Clock cracker Special bit pattern for check and
adjustment, page update
102 Testpage Character set, mosaic graphics, color bar,
white/black background, reveal function
111 Newsflash Window in the video picture
150 Subtitle Window in the video picture
200 Character set GB (England)
201 Character set D (Germany) Character set x, graphics, background,
202 Character set S/SF  (Sweden) , notes in local language;
203 Character set F (France) serves for checking the different
204 Character set | (Italy) character sets
205 Character set E (Spain)
300 TV program page VPT-TEST )
(German text) \ Easy programming of VCR'’s
310 TV program page VPT-TEST using VPT teletext
(English text) )
400 White pattern Decoder adjustment, RGB signal
401 Color bar (only TOP)
402 Spec. teletext test signal Decoder check, memory test
403 Spec. teletext test signal Decoder check, memory test
555 VIDEOTEXT (written characters) Presentation
560 COLORS (spec. color bars) Decoder adjustment, RGB signal
* The character sets can be shown completely only, if the decoder of the receiver
offers this possibility.
TOP FLOF
ﬁmoo \ [Pﬂ)o \
PM 5415/18 TELETEXT PAGE ... PM 5415/18 TELETEXT PAGE ...
\ - Char.set GB Newsflash + j \Decod.test Char.set Newsflash  Clock cr.
Colors red green yellow blue red green yellow blue
Fig. 1  Presentation of a Teletext Page for TOP and FLOF/FASTEXT
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6.2.4

6.2.5

Contents of Didon Antiope Text-Pages (Software Version 1.0)

Magazine | Page Contents/Remarks
0
1 Title page (Page de garde), Contents of magazines
96
10 Subtitle, MODE DE SOUS-TITRAGE COMPATIBLE
100 1 Title page (Page de garde), Contents
250 Character set
251 Special bit pattern 'Clock cracker’
252 Special test patterns, for example, double character hight,
flashing
253 (FLASH) - corresponds to the Antiope specifications
(TDF 1984)
500
100 ANTIOPE in capital letters (Page de garde)
Checking and Adjusting

The teletext data signal consists of high speed pulses and transients which are sensitive to
amplitude and delay distortions, noise, and spurious pulses. The success of a TV receiver to
decode the digital data without error depends on the amount of distortions in the total signal path.
Teletext data and the analog TV signal are affected in different ways.

Many teletextlines ofthe PM 5415 /PM 5418 are especially generated for checks and adjustments.
Adjustments of teletext decoders depend on the applied components, especially on the built-in
integrated circuits. For detailed adjustment procedures of teletext decoders refer to the appropri-

ate Service Manuals.
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6.3

6.3.1

6.3.2

6.3.2.1

CHARACTERISTICS
Teletext with TOP/FLOF module

Teletext Systems

Selection of Teletext system

Automatic selection on

— TVsystem PALB,G,D,H,N
SECAM B,G,D,K,K1

SECAM L

Automatic selection off

— TVsystem PALB,G,D,H,N
SECAM B,G,D,K,K1

SECAM L
Signal output

Video signal

Modulated vision carrier

for instrument versions see page 6 — 1;
TV standard SECAM only PM 5418

Teletext B (United Kingdom)
Teletext A (France)

Automatically with TV system
or manually with UK-TT/AUTO/ANTIOPE switch

on the rear panel
or remote: PM 5418 TXI

UK Teletext
DIDON ANTIOPE
DIDON ANTIOPE

UK Teletext/DIDON ANTIOPE, selectable
DIDON ANTIOPE/UK Teletext, selectable
DIDON ANTIOPE/UK Teletext, selectable

VIDEO OUT, BNC connector

AUDIO/VIDEO OUT, Scart (Euro-AV) connector

RF OUT, BNC connector

Teletext System United Kingdom (CCIR System B)

System data
Signalling method
Signal level '0’ level

Signal level ’1’

— Tolerance
Bitrate

Clock frequency

— Tolerance

—— Standard

—— Versions -TD, -TN, -TXI

Data timing reference point
— Position
Data line content

Data shaping

Binary NRZ

Black level

66 % of the difference between black level

and peak white level
+6 %

444 x fy

6.9375 MHz

<30 ppm
<3 ppm

Peak level of penultimate "1”
of clock run-in
11.6 usto 13 us

360 bits as 45 bytes of 8 bits each

sin2filter
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6.3.2.2 Text data
Page mode
— Selection mode
—— PM 5415 On/off switchable
with TXT OFF/TXT ON key
—— PM 5418 Always selected
Data lines 20, 21, 333, and 334
Number of pages
— FLOF system selected 18 different pages
—— Contents FLOF pages page numbers:
100, 101, 102, 111, 150, 200,
201, 202, 203, 204, 205, 300,
310, 400, 402, 403, 555, 560
—— Contents FLOF pages with PSF  page numbers:
(Preselection Function) 300, 310
— TOP system selected 19 different pages
—— Contents TOP pages page numbers:
100, 101, 102, 111, 150, 200,
201, 202, 203, 204, 205, 300,
310, 400, 401, 402, 403, 555, 560
—— Contents TOP pages with VPT  page numbers:
300, 310
6.3.2.3 FLOF/FASTEXT/TOP system Selectable with FLOF/TOP switch on the rear panel

FLOF/FASTEXT system selected

TOP system selected

Combination of:

FLOF/FASTEXT access system to teletext pages

PSF (PDC preselection function)

Combination of:

TOP access system to teletext pages

VPT (preselection function)
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6.3.3 DIDON ANTIOPE Teletext System (CCIR System A)
6.3.3.1 System data
Signaling method Binary NRZ
Signal level '0’ Black level
Signal level ’1’ 7/3 of sync amplitude
— Tolerance +0 % to —10 %
Bitrate 397 xfy
Clock frequency 6.203125 MHz
— Tolerance
—— Standard <30 ppm
—— Versions -TD, -TN, -TXI <3 ppm
Data timing reference point Position of the leading edge of the half-amplitude point of
the line sync pulse to the half-amplitude point of the first
low to high transition of the data signal
— Position 10.5 pus £0.32 us
Data shaping sin2-filter
6.3.3.2 Text data
Page mode always selected
Data lines 20, 21, 333, and 334
— Number of pages 7
— Contents Test pages with different contents
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7+8 TELETEXT WITH PDC, VPS FUNCTIONS,
AND CLOSED CAPTION

Supplement to the PM 5415 / PM 5418 Operating Manual

This supplement comprises additional and replacing information to the Operating Manual and
concerns the following instrument versions:

PM 5415 TXS with/without Y/C, PM 5418 TXS with/without Y/C

PM 5415 TNS with/without Y/C, PM 5418 TDS with/without Y/C

PM 5418 TDSI with Y/C

CONTENTS

71 GENERAL

7141 UK-Teletext

71.2 TOP (Table of pages)

7.1.3 FLOF/FASTEXT

71.4 VPT (Video Recorder Programming by Teletext)
715 PDC, Video Recorder Programming by Teletext
7.1.6 DIDON ANTIOPE Teletext

7.2 OPERATING THE INSTRUMENT

7.2.1 Controls and Connectors

722 Operation

7.2.3 Contents of Teletext Pages TOP/FLOF

7.2.4 Contents of Antiope Text Pages

7.25 Checking and Adjusting

7.3 PROGRAMMING THE REAL-TIME CLOCK
7.4 PDC, VPS, AND CLOSED CAPTION (CC)
7.4.1 Introduction

7.4.2 PDC Description
7.4.3 VPS Description
7.4.4 [JCC Description (Closed Caption)

8 CHARACTERISTICS

8.1 TELETEXT SYSTEMS

8.2 TELETEXT SYSTEM UNITED KINGDOM

8.3 DIDON ANTIOPE TELETEXT SYSTEM

8.4 RCF (PDC RECORDING CONTROL FUNCTION)
8.5 VPS (VIDEO PROGRAMME SYSTEM)

8.6 CLOSED CAPTION (CC)
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GENERAL

This instrument generates UK-Teletext and Didon Antiope Teletext for the PAL B,G,H,l and SECAM
TV systems. The Teletext test signals serve for adjustment and functional control of teletext
decoders in videocassette recorders and TV sets.

The instrument checks the teletext functions TOP, FLOF/FASTEXT, PDC, and CC. These func-
tions provide enhanced speed and ease of access to teletext or programming of VCRs.
Instruments with NICAM sound or with an IEEE-488 Interface have an improved accuracy of 3 ppm
for the data synchronization frequency for teletext.

Teletext is an additional information service being offered by many TV broadcast stations via
normal TV channels. During distinct lines in the vertical blanking period, the teletext data are
serially transmitted and are invisible in the normal picture. The data are stored in the memory of
the teletext decoder of the TV or the VCR and can be called up by page number or subject via the
remote control. Operation and memory capacity for instruments with teletext have been improved
and extended in the last few years.

Section 7.4 onwards comprises operating information for the Programme Delivery Control
(PDC), Video Programming System (VPS) and Closed Caption [ 1CC option of the color TV
pattern generators of the PM 5415 / PM 5418 family.

UK-Teletext

A teletext page consists of a maximum of 24 rows, each of which can contain 40 characters. The
first text row, the page header, may contain information such as page number, time, and date. The
data transmitted in a TV line correspond to the text row of a page. For transmitting teletext data,
8-bit words are used, consisting of seven information bits and one parity bit.

Teletext information can be transmitted in lines 7 to 22 for the first field, and in lines 320 to 335 for
the second field. The teletext data in PM 5415 and PM 5418 are generated in lines 13, 14, 20, 21
and 326, 327, 333, 334. In the SECAM mode, teletext data are generated only in lines 20, 21, 333,
and 334. For further information about position and levels of a teletext data line, see Figure 2.

For TOP and FLOF/FASTEXT, another menu line, text line 25 at the lower border of the TV screen,
is transmitted. For older instruments without the TOP/FLOF function, this additional information
is ignored.
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7.1.2

713

71.4

TOP (Table of Pages)

TOP teletext is an extended teletext service that can be received via a TOP teletext decoder. At the
present time it is transmitted by ARD and ZDF in Germany. TOP improves the speed and ease of
access to teletext.

The teletext pages are grouped according to subject. The menu line at the bottom of the screen
contains additional information that is selected via the colored keys of the remote control. In some
teletext decoders, these teletext pages have been stored before, so they are immediately
available. The special colored keys on the remote control provide the following functions:

Key color Remarks

White () = Index page Survey of pages

(INDEX)

Red = - Leads back to the last page selected
Green = e.g. subject block Leads to the next block

Yellow = e.g. subject group Leads to the first page of the next group
Blue = + Leads to the next page

FLOF (Full Level-One Features) / FASTEXT

FLOF/FASTEXT is an extended teletext service that can be received via a FLOF teletext decoder.
At the present time, it is transmitted by the British BBC and will be introduced in several Western
European countries. FLOF/FASTEXT improves the speed and ease of access to teletext.

The teletext pages are grouped according to subject. The menu line at the bottom of the screen
contains four additional prompts that can be selected via corresponding colored keys on the
remote control.

For this the colored keys red, green, yellow and blue, from left to right, are used. The white key i
selects the assigned index page.

In some teletext decoders these teletext pages, shown by the prompts, have been stored before,
so they are immediately available.

VPT (Video Recorder Programming by Teletext)

VPT improves the speed and ease of VCR operation and programming. For this your VCR must
be equipped with a teletext/VPT decoder. For preprogrammed recording, the VCR needs the
following data, which must be stored in a TIMER block:

—  Date for recording
—  Program number of the transmission
—  Start/stop time for recording

These data can be copied directly to the VCR from the corresponding program survey of the
teletext service. The VPS data transmitted during the TV transmission (TV line 16, VPS) automati-
cally enable correct recording of the required program.
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For VPT test purposes this pattern generator offers page number 300 VPT TEST in German.
Select the teletext TOP-mode via the FLOF/TOP switch on the rear panel.

The scheduled transmission times are shown in white and yellow. The concealed VPS data are
shown in magenta when the 'REVEAL’ key on the remote control has been pressed. The relevant
VPT data, time, and date on page 300, are identical to the contents of VPS memory locations
1 to 4. When you have programmed the VPS memory locations, automatically the timer data, date
and time, are changed. For programming VPS, see Section 7.4.3.4 'Changing VPS Data’.

The VCR operating instructions show you how to program the VCR using VPT.

PDC, Video Recorder Programming by Teletext

PDC improves the speed and ease of VCR operation and programming. For this your VCR must
be equipped with a PDC-teletext decoder. For preprogrammed recording, the VCR needs the fol-
lowing data, which must be stored in a TIMER block:

—  Date for recording
—  Program number of the transmission
—  Start/stop time for recording

These data can be copied directly to the VCR from the corresponding program survey of the
teletext service. The PDC (RCF Recorder Control Function) data transmitted via Teletext automati-
cally enable correct recording of the required program.

For PDC test purposes this pattern generator offers page number 300 in English. Select the
teletext FLOF-mode via the FLOF/TOP switch on the rear panel.

The scheduled transmission date and time are shown in white and yellow or white and red. The
displayed PDC data, date, and time on page 300, are identical to the contents of the PDC memory
locations 1 to 9. When you have programmed the PDC memory locations 1 to 4, automatically the
timer data, date, and time, are changed. Locations 5 to 9 contain fixed data. For programming the
PDC, see Section 7.4.2.4 'Changing PDC Data’.

The operating instructions of your VCR shows you how to program the VCR using PDC.

DIDON ANTIOPE Teletext
The French teletext system 'Didon Antiope’ is mainly sent in France in the SECAM L TV system.

As for teletext, the Antiope data are serially transmitted in the vertical blanking period over lines
that are not visible on the TV.

While coding of the transmitted text data in the teletext system is closely related to the structure
of the TV signal (one text line is always sent during a TV line), this close connection is not valid
for the Antiope system. Start and stop of text pages and text lines are controlled by additional
paging and movement codes. Each page consists of 24 rows of 40 characters each (maximum).
An additional page header (En-téte de page) may contain information such as page number, time,
and date.

The Antiope information can be transmitted in lines 6 to 22 for the first field, and in lines 319 to 335
for the second field. The Antiope signal in PM 5415 and PM 5418 is generated in lines 20, 21, and
333, 334. For further information about position and levels of a Didon Antiope data line, see Fig. 3.
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7.2 OPERATING THE INSTRUMENT

7.21 Controls and Connectors (Modifications)
Control/Connector Function
Front panel
TXT OFF Key for turning ON/OFF the Teletext

(only for PM 5415);
PM 5418 generates Teletext automatically in
standard TV systems; cannot be switched off.

Key to prepare programming of
the real-time clock

Rear panel

KT Switch: UK-TT/AUTO/ANTIOPE
AUTO Switch for selection of UK-Teletext or Antiope;
ANTIOPE for AUTO see table below.

Switch: TOP/FLOF

For Teletext, select TOP or FLOF.
:0" Also used for PDC/VPS selection:

for PDC functions select FLOF

for VPS functions select TOP.

ol]o oMo

7.2.2 Operation

PM 5415: The TXT ON/TXT OFF key switches Teletext on or off. Two switches on the rear panel
select the teletext system. When the UK-Teletext/AUTO/ANTIOPE switch is set to AUTO, the tele-
text system depends on the selected TV system (PAL/NTSC thumbwheel switch), see table.

AUTO mode:
TV system: PAL NTSC SECAM
B/G/H | D N M M 4.43 B/G/H | D/K/K1 L
UK-Teletext OFF | Closed Captionx Antiope

» for Closed Caption see Section 7.4.4.
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In the two further positions of the UK-TT/AUTO/ANTIOPE switch, either UK-Teletext or ANTIOPE
is switched in, independent of the selected TV system. The PAL M and NTSC systems do not allow
teletext operation at all.

Use the TOP/FLOF switch on the rear panel to select TOP Teletext or FLOF UK-Teletext.

PM 5418 has no key to switch Teletext on or off.

The controls on the rear panel are identical with PM 5415.

Teletext is automatically generated in the assigned TV system.

Note:

For the Crosshatch pattern, Teletext is always switched off; Crosshatch has no line interlacing.
If necessary, read the operating instructions of your TV equipment regarding the facilities
of the teletext decoder and how to operate teletext.

7.2.3 Contents of Teletext Pages TOP/FLOF

The instrument offers 18 different text pages.

The teletext pages show the following contents (software version 4.0):

Page Contents Remarks/Application

100 Index page Notice for the selected mode
TOP or FLOF

101 Clock cracker Special bit pattern for check and
adjustment, page update

102 Testpage Character set, mosaic graphics, color bar,
white/black background, reveal function

111 Newsflash Window in the video picture

150 Subtitle Window in the video picture

200 Character set GB  (United Kingdom)

201 Character set D (Germany) Character set x, graphics, background,

202 Character set S/SF  (Sweden) notes in local language;

203 Character set F (France) used for checking the different

204 Character set | (Italy) character sets

205 Character set E (Spain)

300 TV program page VPT-TEST *x

(TOP German text) Easy programming of VCR’s

TV program page PDC-TEST using VPT/PDC teletext

(FLOF English text)
400 White pattern Decoder adjustment, RGB signal
401 Color bar
402 Spec. teletext test signal Decoder check, memory test
403 Spec. teletext test signal Decoder check, memory test
555 VIDEOTEXT (written characters) Presentation
560 COLORS (spec. color bars) Decoder adjustment, RGB signal

*x The character sets can be shown completely only if the decoder of the receiver offers
this possibility.
xx PDC/VPT test data are programmable
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TOP FLOF
[moo x Cwo )
PM 5415/18 TELETEXT TIME PM 5415/18 TELETEXT TIME

L - Char.set GB Newsflash + / koecod.test Char.set Newsfl. Clock crj

Colors red green yellow blue red green yellow blue

Fig.1  Presentation of a teletext page for TOP and FLOF/FASTEXT

7.2.4 Contents of Antiope Text Pages (Software Version 1.3)

Magazine | Page Contents/Remarks
0
1 Title page (Page de garde), Contents of magazines
96
10 Subtitle, MODE DE SOUS-TITRAGE COMPATIBLE
100 1 Title page (Page de garde), Contents
250 Character set
251 Special bit pattern *Clock cracker’
252 Special test patterns, for example, double character height,
flashing
253 (FLASH) - corresponds to the Antiope specifications
TDF 1984
500
100 ANTIOPE in capital letters (Page de garde)

7.2.5 Checking and Adjusting

The teletext data signal consists of high speed pulses and transients which are sensitive to
amplitude and delay distortions, noise, and spurious pulses. The success of a TV receiver to
decode the digital data without error depends on the amount of distortions in the total signal path.
Teletext data and the analog TV signal are affected in different ways.

Many teletext lines of the PM 5415/ PM 5418 are especially generated for checks and adjustments.
Adjustments of teletext decoders depend on the applied components, especially on the built-in
integrated circuits. For detailed adjustment procedures of teletext decoders, refer to the appropri-
ate Service Manuals.
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PROGRAMMING THE REAL-TIME CLOCK

The real-time clock can be programmed by selecting

RECALL| | CLOCK

The year is displayed in the 'frequency’ display. This value can be changed by pressing the num-
ber keys. Press the STORE key to save the year value. The month value appears in the display.

The total sequence appears as follows:

RECALL — CLOCK

Change value with numerical keys and press
the STORE key

Change value with numerical keys — STORE
Change value with numerical keys — STORE
Change value with numerical keys — STORE

Change value with numerical keys — STORE

Note:

Indication of Year

Saving of YEAR, indication of MONTH

Saving of MONTH, indication of DAY
Saving of DAY, indication of HOURS
Saving of HOURS, indication of MINUTES

Saving of MINUTES, exit of programming
real-time clock

The sequence must be completed before the changed data is sent to the real-time clock circuit.
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7.4

7.41

7.4.2

PDC, VPS, AND CLOSED CAPTION (CC)

Introduction

This section covers operating information for the Programme Delivery Control (PDC), Video Pro-
gramming System (VPS) and the Closed Caption ((ZCC) option of the PM 5415 /PM 5418 color
TV pattern generator family.

The PM 5415/18 - TXS, -TNS, -TDS and -TDSI color TV pattern generators generate PDC and VPS
forthe PAL B/G/H/D/Iand N TV systems and [ JCC forthe NTSC M and NTSC 4.43 MHz TV system.
Nine different data sets can be selected via the keyboard. In PDC as well as VPS, four of these data
sets can be programmed by the user. For [JCC there are no programming facilities because all
test capabilities for (JCC are already preprogrammed (total of eight different test modes).
Memory location nine in (JCC is an automatic sequence of memories one through eight.

A comprehensive check can be made of all PDC, VPS and [JCC functions of instruments in
development, production, and service.

The rear panel TOP-FLOF switch is used to select PDC or VPS. Selection of TOP automatically
selects VPS, while PDC is selected in the FLOF position.

Selection between PDC/VPS and (CC is done via the rear panel system switch (thumb-wheel
switch), depending on the TV system.

PDC or VPS data is entered with the aid of a text bar on the TV screen.

Since 1985 VPS signals have been transmitted by the German broadcasting stations ARD and
ZDF. VPS has also been introduced in Switzerland and Austria.

PDC was introduced into the United Kingdom in 1992. In 1993 it was introduced into the Nether-
lands. ltis planned to introduce PDC into several European countries, including the countries into
which VPS has been introduced.

[JCC was officially introduced in 1993. TV receivers with a screen size of 13 inches or larger and
manufactured after July 1, 1993, are required by law to have a [JCC decoder built in.

PDC Description

Exactinformation on the design and contents of PDC can be obtained from the "EBU specification
of the domestic video Programme Delivery Control system (PDC)”.

A general overview is given below:

The PDC data is transmitted in CCIR system B teletext extension data packets of type 8/30
format 2.

PDC is made up of two distinct service components, defined as Preselection Function (PSF) and
the Recording Control Function (RCF).
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7.4.21

The Preselection Function for recording control loads the controller memory of the recorder with
the information about all programs required to be recorded. The viewer chooses the required
programs from television program guides, then enters the relevant information into the recorder.
PSF is always active when teletext is selected and is independent from PDC.

The Recording Control Function allows remote control, from a source of transmission, of a re-
cording made by a receiving equipment capable of preselecting the program to be recorded.
Such afunction depends on the broadcaster sending a program label in coded form together with
the program. RCF is active as soon as the user selects 'RECALL — PDC — memory location num-
ber (1 to 9)’. Additionally FLOF must be selected via the FLOF/TOP switch on the rear panel. The
RCF function is available only when the PDC option is installed.

Overview of PDC Operation

Switch on By calling up one of the PDC memory locations 1 to 9 by means of
'RECALL — PDC — memory location number (1 to 9)’. The FLOF/TOP
switch on the rear panel must be set to FLOF.

Switch off By 'RECALL — PDC — 0, i.e. by setting RECALL — PDC memory loca-
tion number to 0.

Initial data By using the keys 'STORE — CH — PDC’;
appropriate PDC data are stored in the PDC memory locations 1 to 9.

Data change The contents of memory locations 1 to 4 can be changed by the user.
PDC memory locations 5 to 9 cannot be changed.

Data memory EEPROM

Contents display By fading in a text strip in current test pattern on television screen.
Strip width 1/6 field height

Strip position Optional:

a) in each sixth of the screen
b) continuously, until a key is pressed
c) not visible, switched off

(PDC data are further transmitted).
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7.4.2.2 Switching on the PDC Signal
VISION CARRIER
PATTERN/KEYBOARD MEMORY FREQUENCY/MHz CH VPS/PDC [JCC

P 'STO0-9

(O, B, [,

150%

75Q 750 750

Press the keys shown above to turn on a PDC code stored in the memory. The PDC code
generated is faded into the television picture at the same time. The fading in consists of three text

lines.
First line: The words 'PDC Code’ and the actual memory location number, and the selected
sound mode on the generator is shown in this line.
Second line: The PDC data are given
Third line: The PDC data are explained. For reasons of space the descriptions are abbre-
viated.
Example:
PDC Code n: STEREO
31.15 31:63 255 255 255 3 15
DD.MM HH:MM CTRY NET PTY R Fl
Date Time Country Network Programme Reserved Flags PRF,
Identifier Type Bits LUF and LCI
Note:

1. The bits representing single bits are combined into one number only (see last column).

2. The maximum input values are given in this table.

3. Inthe Flvalue the MSB bit is the PRF bit, the MSB-1 bit is the LUF bit, and the two LSB bits are
the LCI bits.
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Explanations:

The sound identification depends on the setting of the instrument and has the following

significance:
Bit 1 Bit 2
Mono 0 1
Dual 1 1
Stereo 1 0
No SND (do not know code) 0 0]

7.4.2.3 Switching off the PDC Signal

RECALL PDC 0

The PDC signal is turned off by pressing the keys shown.

7.4.2.4 Changing PDC Data

INPUT PDC

Press the keys shown above to prepare a new PDC code to be entered. A monitor or television
receiver is required to check the entry.

A question mark appears on the screen behind the item 'PDC-Code’ and a cursor (dash) appears
at the left hand side of the TV screen just below the Date entry.

The cursor can be moved to the right (STEP V) and to the left (STEP A).

When the end of a line is reached, the cursor appears again at the beginning of the line or versus.

Enter the new code by pressing the number keys. The size of the numerical values for the various
parameters is limited by the number of bits provided for this in the PDC code, so that random num-
bers cannot be entered. If an entry is not valid, a question mark appears in place of the number.
As long as there is still a question mark in a number, it is not possible to move on using the cursor
keys.
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7.4.25

7.4.2.6

Enter input by pressing the keys:

STORE (number)

Ifthe new code is filed under the number that was active at the start of the entry, a ‘recording inhibit
code’ will be transmitted; otherwise, the new code will only be stored under the number indicated.
In order to transmit the code, press the following keys to call up the memory location:

FIECALH { PDC ] [ 1.4 1 (number)

You can stop the entry by pressing the 'STORE RECALL’ keys; the values entered are then lost.
The original display prior to the entry then reappears on the screen.

Note:
Memory locations 5 to 9 are not programmabile.

Moving the PDC Display Block on the Screen

[RECALL] [ PDC ] rCH ]

Press the keys shown above to move the PDC display block step—by—stép downwards over the
screen. Press any key to stop again at any time. It is even possible to have the display block not
visible on screen (but the PDC data is still transmitted; PDC is not switched off).

If the instrument is turned off in this operating mode, and then the power is turned on again, the
PDC display block is not visible, but it becomes visible on the screen after the keys shown above
have been pressed.

Initializing the PDC Memory Locations

A defined initialization ot 10 memory locations with PDC data is possible out of operating program
(PROM). PDC data stored by the user are overwritten by the initialization of the memory. Simulta-
neously the VPS memory data are initialized when you press the following keys:

‘STOREI [ CH ] I PDC ]

A simultaneous initialization of instrument settings and PDC data is carried out by pressing the
following keys:

[STORE] l CH ‘ bTEP l

\Y
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7.4.3

Contents of memory locations 1 to 9:

PIL CNI
MEMORY PTY REMARKS
DATE TIME COUNTRY | PROGRAMME
DD.MM HH.MM SOURCE
1 2412 14.30 045 193 255
2 24.12 16.00 045 193 255
3 21.05 10.42 010 170 170
4 10.10 21.21 021 085 085
5 31.15 31.63 045 193 255 No specific PIL value
6 00.15 31.63 045 193 255 Timer control code
7 00.15 30.63 045 193 255 Recording Inhibit/
Terminate code
8 00.15 29.63 045 193 255 Interruption code
9 00.15 28.63 045 193 255 Continuation code

VPS Description

Exactinformation on the design and contents of VPS can be obtained from the ARD/ZDF Technical
Guideline No. 8R2 "Video-Programm-System (VPS)”.

A general overview is given below:

VPS is similar to PDC. The main difference is that VPS is transmitted in the vertical blanking interval
in a dedicated TV line (line 16). Transmission is done in biphase code, and the data contains
15 data words of each 8 bit. The transmission rate is 2.5 MBit/s.

The first two of the 15 data words are for synchronization of the receiver and for identification of
the data line. Words 3 and 4 contain a source identification, which is not relevant for VPS.

Word 5 contains a sound identification (mono/dual sound/stereo) in 2 bits. The remaining bits are
reserved.

Word 6 displays a program-related signal content identification; as is the case for words 7 to 10,
it is not relevant for VPS.

Words 11 to 15 with their 40 bits contain the actual VPS information.

Individually the bits signify:

Bits Information

0-1 Network 2 MSBs

2—-6 Transmission day

7-10 Transmission month
11-15 Programme start (hour)
16—21 Programme start (minuto)
22—-25 Country
26—-31 Network remaining 6 bits
3240 Programme Type
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7.4.3.1

In place of the start of a program (date and time), several special codes may also be transmitted.
At present the following codes are available:

— Recording inhibit code: indicates program not worth recording (for example test pattern)

— Interruption code: marks desired and undesired program interruptions

— Timer control code: indicates that in spite of available data line no valid Programme Labels are

transmitted

Overview of VPS Operation

Switch on

Switch off

Initial data

Data change

Data memory
Contents display
Strip width

Strip position

By calling up one of the VPS memory locations 1 to 9 by means of
'RECALL — VPS — memory location number (1 to 9)’. The FLOF/TOP
switch on the rear panel must be set to TOR.

By’RECALL — VPS — 0’,i.e. by setting RECALL — VPS memory location
number to 0.

By calling up using the keys 'STORE — CH — VPS’;
appropriate VPS data are stored in the VPS memory locations 110 9, in
particular: status code, blank code, interruption code

The contents of words 5 and 11 to 14 can be changed randomly for VPS
memory locations 1 to 4 using the instrument keyboard. VPS memory
locations 5 to 9 cannot be changed.

EEPROM
By fading in a text strip in the current test pattern on television screen
1/6 field height

Optional:
a) in each sixth of the screen
b) continuously, until a key is pressed
c) not visible, switched off
(VPS data are further transmitted).
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7.4.3.2 Switching on the VPS Signal
VISION CARRIER
PATTERN/KEYBOARD MEMORY FREQUENCY/MHz CH VPS/PDC [JCC

— 'STO0-9 A

RECALL VPS 1..9 | (number)

Press the keys shown above to turn ona VPS code stored in the memory. The VPS code generated
is faded into the television picture at the same time. The fading-in consists of three text lines.

First line: The words 'VPS Code’ and the actual memory location number, and the selected
sound mode on the generator is shown in this line.
Second line: The VPS data are shown.
Third line: The VPS data are explained. For reasons of space the descriptions are abbre-
viated.
Example:
VPS Code n: STEREO
31.15 31:63 255 255 255 3
Datum Uhrz. Land Sen PTY R
Date Time Country Senderkennung Programme | Reserved
(network identifier) Type Bits
Note:

1. The bits representing single bits are combined into one number only (see last column).

2. The maximum input values are given in this table.
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The sound identification is dependent on the setting of the instrument and has the following sig-
nificance:

Bit 1 Bit 2
Mono 0 1
Dual 1 1
Stereo 1 0
No SND (do not know code) 0 0
The address range is included in the values of the programme source and can be changed in
all programmable VPS memory locations. The following values are valid:
Address range Setting range of programme source
1 192 — 255
2 128 — 191
3 64 — 127
4 0- 63

7.4.3.3 Switching off the VPS Signal
w ) (o]

The VPS signal is turned off by pressing the keys shown.
7.4.3.4 Changing VPS Data

Press the keys shown above to prepare a new VPS code. A monitor or television receiver is re-
quired to check the entry.

A question mark appears on the screen behind the item 'VPS-Code’ and a cursor (dash) appears
at the left hand side of the TV screen, just below the Date entry.

The cursor can be moved to the right (STEP V) and to the left (STEP A).

When the end of a line is reached, the cursor appears again at the beginning of the line or versus.

Enter the new code by pressing the number keys. The size of the numerical values for the various
parameters is limited by the number of bits provided for this in the VPS code, so that random num-
bers cannot be entered. If an entry is not valid, a question mark appears in place of the number.
As long as there is still a question mark in a number, it is not possible to move on by pressing the
cursor keya. Moreover, codca can be cntered via the 'CH’ koy, which contradicte the biphaeo rule.
These codes are represented on the screen by X or XX. For the individual codes, see the next
page.

The user should have specific knowledge of the relationships and the construction of the VPS data
line.
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Codes for biphase errors (binary):

Error in Biphase code given

Day 0 10LO
Month 101H
Hour 01L10
Minute 10 HO10
Country LO10
Network 1L 1010
Programme Type 1111 1H11
Reserved Bits HL

L A biphase error 00, H & biphase error 11

Enter the input by pressing the following keys:

STORE (number)

ifthe new code is filed under the number that was active at the start of the entry, a ‘recording inhibit
code’ will be transmitted; otherwise, the new code will only be stored under the number indicated.
In order to transmit the code, press the following keys to call up the memory location:

[RECALL] [ VPS ] [ 1..4 } (number)

You can stop the entry by pressing the 'STORE RECALL’ keys; the values entered are then lost.
The original display prior to the entry then reappears on the screen.

Note:
Memory locations 5 to 9 are not programmable.

7.4.3.5 Moving the VPS Display Block on the Screen

IRECALL‘ ‘ VPS ] { CH ]

Press the keys shown above to move the VPS display block step-by-step downwards over the
screen. Press any key to stop again at any time. It is even possible to have the display block not
visible on screen (but the VPS data is still transmitted; VPS is not switched off).

If the inatrumcnt io turncd off in this operating modo, and thon tho powor ie turned on again, the
VPS display block is not visible, but it becomes visible on the screen after the keys shown above
have been pressed.
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7.4.3.6

Programming the VPS Line (Memory Location 10)

[RECALL} FVPS l [ . J (decimal point)

Press the keys shown above to recall memory location 10, in which the VPS code of line 16 of the
television picture is programmable in bits.

This type of operation should only be used if the user knows the exact significance of the individual
words in line 16 and the code used.

This is displayed on the screen by means of a three-line pulse diagram:

1st line: words 1 to 5 (from left to right, MSB right)
2nd line: words 6 to 10
3rd line: words 11to 15

The sound identification transmitted (in word 5) in this memory is independent of the instrument
setting.

If, after recalling this memory, you press the keys 'INPUT’ and 'VPS’, the cursor appears under the
first four bits of the first line. Moreover, the cursor position and the contents of the marked location
are shown in the title line of the display.

Word 1 1/4: 05D = Word 1, the first nibble has the value 5 (decimal)
(the Most Significant Bit is on the right in the pulse diagram)

Now each nibble (half byte) can be defined by entry of a decimal number between 0 and 15. Two
numbers are always required for entry for each value, for example 03. The cursor can be moved
to the left and the right using the 'STEP’ keys.

The input can be closed using 'STORE’; the values entered are then stored. The process can be
stopped using 'RECALL’; the new values are then lost.
Example:

Word 5; how to alter the sound status, bit 1 / bit 2.

a. From the table or Figure 4 please read the required status as binary information,
for example Mono

Bit 1 Bit 2
Mono 0 1
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b. Conversion of the binary information into the biphase code.
For the biphase code see Fig. 6.

Bit 1 Bit 2

Binary 0 1
Biphase o 1 10

c. Conversion of the biphase code into the decimal number;
the MSB is positioned at the right.

Biphase code o 1 1 0
Decimal value 1 2 4 8
Decimal number 0+2 + 4+0 = 6

d. In programming mode the number sequence '0 6 is input via the
keyboard. For that the cursor must be positioned under the first nibble of
word 5.

The head line shows the following information:
"ZEILE 16 WORT 05 1/4:06D’

Press the STORE key to send the changed data.

e. Survey for input of the sound identification (word 5, nibble 1/4).

Decimal Bit Pattern Binary Sound
Input Biphase Code Code Status
LSB MSB according
norm
0 9 10 o 1 10 Stereo
0 5 1 0 1 0 1 1 Dual
0 6 0 1 1 0 o 1 Mono
1 0 0o 1 0 1 00 Do not know
(Carrier off)




TELETEXT (PDC), VPS, CLOSED CAPTION PM 5415 /PM 5418

7-22

9poD Tid udnd 8y} jo ey sianjeA g — d
8p0J IND luaund 3y} jo jeyy st anjeAllg — N
8p0d Ald Juaund ay} jo jeyy sianjeA g — v

1g weoyubis - )seat — 1
1d weoyiubis - 1soy - W

uonEdIIIUAP] HIOMISN PuE ANUN0Y — |ND SUOBIASIGQY

adA] sawweibold — Ald
|eqe uoneaynuap| swweiboid — id
snjejs jo5juo) swwelbold — SOd

Information in the Data Line 16

Fig. 4 Data Format of Additional

L L LL L rr T I N I T I R Rl IRl Bty d4ININ N - * N| esnuiiou a1d
v vIN N I e e [ 4NN L 1L L t| SdApesueyusun
............ .. (sapo) a9diA12s)
4 V|N Nl B L FL L] L]OfOf[ L) L] L[ L[ F]E]L[O|O]JO|O|O|N|N N N| 8p0oQ uojjenupuod |O1JU0D) J9AI999Y
10} sanjep
v V|N SN LB B Bf B R E] O] Fy F] F] ||| +|OJO|JO|O|O|N|N N * * N| @poQ uondnuajuj 8poQ paAlasay
v 12 N{E| B[ b b ] Of ] Ef L] k] L] L|+]O|O]O|O|O|N|N N * ° N| “wiaLmquyu| pioasy
Y V| N Nj e R R BB LB LR B[ F] [ H[O]O{O]O[O|N[N N ° ° N| 8poQ jojuod 1wl
es? paAlasal ale m.m
558 ¥q pue £q sug| 35
uig | 0g 2 punog jeng L O
Areuig ‘Aold mW 03181SOL| g | ©9POD | UMY |, jusuo)
lapiroid ‘Boidl BT ouoW 10| 3= | HEIS | Y010
Areuig swuwelboid Areuig Areuig Areurg Aeulg Areuig i0 == Areulg | mouy juoqQ 00
adA] swuweiboid 10 }I0MISN Anuno) anuly INOH yuow Aeqg 1N Anunod |:2q pue tq sug
a Wl W[ Wi W1 Wi W1 W 1 W
L m_m_w_m_m_v_o n_w_m_v_m_m ?_o_n_m m_v_m_mf_._o n_m_m_v_m N_F_o_\. LmT_m_N P_o Ll9|s|v|e|e|t|O < "ON 1ig uojssiwisuesy
8 /. 9GS v ez LloLsivLerglil 8 L 9 Gloz6L8LZLOLSEVLELGLLLOL 6 8 L 9 S ¥ €2 L|OL6 vlele|t|v|e|e|t <« =1 ‘iq sug Je13weled
St vi _ €l _ ct — 45 0L 019 S v'e 4 I < 'ON a1kg
1 ] 1
1 1 i
I A A ) (- e J
Ald IND id INO IND sod < ojpuelEd

-—————— 2wy




PM 5415/ PM 5418 TELETEXT (PDC), VPS, CLOSED CAPTION ) 7-—23
White level ———T——T ———————————————————————
> "1’ Level
N
> ©
- Data line 05V x25 mV
I L%
(7))
E: '0’ Level
: \__I
@
Synclevel — ——-?—
48 us

T
11.6 0.2 us

Fig.5 Level and Position of VPS Data Line (TV Line 16)

Binary information
to be transmitted

for each bit

Complementary elements

|
|
I
|
I
10 | Complementary elements
I
I
I
I
| converted into voltage

|
| ! | | I l l | ! Output signal after
| | I '\ ‘ | : ‘ l : | bandwidth limitation
A A A A A A A A (Phase jump)
0° 180° 0° 0° 0° 180°180° 0° 180°180° 0° Phase relation

Fig. 6 Generation of the Biphase Code
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7.4.3.7 Initializing the VPS Memory Locations

A defined initialization of 10 memory locations with VPS data is possible out of the operating pro-
gram (PROM). VPS data stored by the user are overwritten by the initialization of the memory. Si-
multaneously the PDC memory data are overwritten.

Key sequence to initialize VPS memory locations:

[STORE] I CH J ‘ VPS ]

A simultaneous initialization of instrument settings and VPS data is carried out by pressing:

STORE CH STEP
v

Contents of memory locations 1 to 9:

PIL CNI PCS PTY
MEMORY Reserved Remarks
DATE TIME | COUNTRY | PROGRAMME Bits
DD.MM | HH.MM SOURCE
1 24.12 14.30 045 193 0 255
2 24.12 16.00 045 193 0 255
3 21.05 10.42 010 170 0 170
4 10.10 21.21 021 085 0 085
5 31.15 31.63 045 193 0 255 | No specific PIL value
6 00.15 31.63 045 193 0 255 | Timer control code
7 00.15 30.63 045 193 0 255 | Recording Inhibit/
Terminate code
8 00.15 29.63 045 193 0 255 | Interruption code
9 00.15 28.63 045 193 0 255 | Continuation code

Contents of memory location 10 (programmable VPS line)

By the initialization the memory location 10 is loaded with the following contents:

Word 1to 15 Contents | Remarks

Word 1: 5555H RUN IN (MSB on the right of the screen)
Word 2: 9951H start code

Word 3 to 5: 5555H everything set to 1

Word 6: 556AH test pattern identification
Word 7 to 10: 5555H

Word 11: 9999H

Word 12: 6666H

Word 13: 9999H

Word 14: 6666H

Word 15: 5555H *H A Hex
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7.4.4

Description of Closed Caption ([ JCC

Exactinformation on the design and contents of Closed Caption can be obtained from the EIA-608
standard "LINE 21 DATA SERVICES FORNTSC"” and from the FCC Report and Order FCC 91-119
and FCC Memorandum, Opinion and Order FCC 92-157.

A general overview is given below:

Effective July 1, 1993, all TV broadcast receivers with picture screens 13 inches or largerin diame-
tershipped ininterstate commerce, manufactured, assembled orimported from any foreign coun-
try into the United States shall comply with the provisions for Closed Caption.

Closed Caption is transmitted on line 21 of field 1 of the vertical blanking interval of television sig-
nals.

The television receiver will employ customer-selectable modes of operations for TV and Caption.
A third mode of operation, Text, may be included on an optional basis. The Caption and Text
Modes may contain data in either of two operating channels, referred to in this document as C1
and C2. The television receiver must decode both C1 and C2 captioning, and must display the
captioning for whichever channel the user selects. The TV Mode of operation allows the video to
be viewed in its original form. The Caption and Text Modes define one or more areas ("boxes”)
in the screen within which Caption or Text characters are displayed.

Caption mode possibilities are as follows:
1. Roll-up: 2, 3 or 4 continuous rows

2. Pop-on: maximum of 4 rows, not necessarily continuously, displayed anywhere on the screen.
This data will be displayed after receipt of an End of Caption command.

3. Paint-on: subsequent data are addressed immediately without the need of an End of Caption
command.

In the PM 5415 / PM 5418 the Closed Caption data cannot be changed. All memory locations are

pre-programmed.

Note:
Memory location 9 is an automatically continuous sequence of memory location 1 to 8.
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7.4.4.1 Switching on the Closed Caption Signal [ICC

VISION CARRIER
PATTERN/KEYBOARD MEMORY FREQUENCY/MHz CH VPS/PDC [JCC
'STO0-9 " A )

VIDEO EXT
[HECALIJ lC]CC1 { 1..9 ] (number)

By pressing the keys shown above, a [JCC code stored in the memory is switched on.
Additionally the PAL/NTSC thumbwheel switch on the rear panel must be set to NTSC M or
NTSC 4.43.

7.4.4.2 Turning off the Closed Caption Signal (JCC

[RECALL] ‘IISOCZX]T‘ 0 ]

The [JCC signal is turned off by pressing the keys shown above.
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7.44.3 Memory Contents
Memory Caption 1 Line | Column Caption 2 Line | Column Remarks
Location

1 Roll-up Roll-up
4 lines, Gr 4 lines, Re
Characters, Special
Capital Letters Characters,

13 1 Small Letters 4 1

2 Roll-up Roll-up
3 lines, Gr 3 lines, Re
Special Text as
Characters as Caption 1
®, O etc. 13 1 4 1

3 Paint-on 6 1 Paint-on 6 1
4 lines, Gr 11 1 4 lines, Re 8 1
Opt. Extended 12 1 Opt. Extended 13 1
Characters 1+2 15 1 Characters 3+4 15 1

4 Roll-up Roll-up
4 lines, Bl 14 1 4 lines, Re 5 1
Opt. Extended Opt. Extended
Characters 5 Characters 6

5 Pop-on Pop-on No clear screen
4 fields 4 fields command
Wh 3,4 16 Ye 12,13 16
Cy 12,13 1 Gr 1,2 1
Re (Opt. 12,13 16 Ma (Opt. 12,13 1
Characters) Characters)
Gr 3,4 1 Re 1,2 16

6 Pop-on Pop-on Screen will be
(as memory 5), (as memory 5), cleared before
without Opt. without Opt. every field is
Characters Characters displayed

7 Paint-on Paint-on
4 lines 4 lines
Gr, underlined 3 8 Bl 12 8
Cy 12 8 Ye, underlined 3 8
Bl 4 8 Ma 11 8
Ma 11 8 Wh 4 8

8 Paint-on Paint-on Text mode is
2 lines 2 lines active
Gr 6,7 1 Re 6,7 1

9 Continuously repetitive display of memory locations 1 to 8

Bl = Blue; Cy = Cyan; Gr = Green; Ma = Magenta; Re = Red; Wh = White; Ye = Yellow

At the start of every data string, commands are present to clear the memory of the CC decoder
In the television. I Ne aara string IS cyclis, at the end uf the dala stiny, a vlear suicct vutiinand

is present.

The Optional Extended Characters are mostly accented characters. If the receiver does not

support these characters, the appropriate character is shown without accent.
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8 CHARACTERISTICS

PDC/VPS/CC FUNCTIONS for instrument versions see page 7—1;
TV standard SECAM only PM 5418

8.1 TELETEXT SYSTEMS Teletext B (United Kingdom)

Teletext A (France)

Selection of Teletext system automatically with TV system
or manually with UK-TT/AUTO/ANTIOPE switch
on the rear panel
or remote: PM 5418 TDSI

Automatic selection on

— TVsystem PALB,G,DH,N UK Teletext
SECAM B,G,D,K,K1 DIDON ANTIOPE
SECAM L DIDON ANTIOPE

Automatic selection off with switch on the rear panel

— TVsystem PALB,G,DH,IN UK Teletext/DIDON ANTIOPE, selectable
SECAM B,G,D,K,K1 DIDON ANTIOPE/UK Teletext, selectable
SECAM L DIDON ANTIOPE/UK Teletext, selectable

Signal output

Video signal VIDEO OUT, BNC connector
AUDIO/VIDEO OUT, Scart (Euro-AV) connector

Modulated vision carrier RF OUT, BNC connector

8.2 TELETEXT SYSTEM UNITED KINGDOM (CCIR System B)

8.2.1 System Data

Signalling method binary NRZ
Signal level '0’ level black level
Signal level '1’ 66 % of the difference
between black level and peak white level
— Tolerance +6 %
Bitrate 444 x fy
Clock frequency 6.9375 MHz
— Tolerance
—— Standard instruments <30 ppm
—— Versions -TDS, -TNS, -TDSI <3 ppm
Data timing reference point peak level of penultimate ”1”
of clock run-in
— Position 12.3 us £0.7 us
Data line content 360 bits as 45 bytes of 8 bits each

Data shaping sin2filter
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8.2.2 Text Data
Page mode
— Selection mode
—— PM5415 on/off switchable
with TXT OFF/TXT ON key
—— PM5418 always selected
Data lines
— PAL systems 13, 14, 20, 21, 326, 327, 333, and 334
or only 20, 21, 333, and 334;
internally selectable with solder bridge
— SECAM systems 20, 21, 333, and 334
— Number of pages
——  FLOF system selected 18 different pages
——— Contents FLOF pages page numbers
100, 101, 102, 111, 150, 200,
201, 202, 203, 204, 205, 300,
400, 401, 402, 403, 555, 560
——— Contents FLOF page number 300,
pages with PSF the PSF part of the page is programmable via PDC
—— TOP system selected 18 different pages
——— Contents TOP pages page numbers
100, 101, 102, 111, 150, 200,
201, 202, 203, 204, 205, 300,
400, 401, 402, 403, 555, 560
——— Contents TOP page number 300,
pages with VPT the VPT part of the page is programmable via VPS
8.2.3 FLOF/FASTEXT/TOP System Selectable with FLOF/TOP switch

FLOF/FASTEXT system selected

TOP system selected

on the rear panel

Combination of:

FLOF/FASTEXT access system to teletext pages
PSF (PDC preselection function)

RCF (PDC recorder control function)

combination of:

TOP access system to teletext pages
VPT (preselection function)

VPS (recorder control function)
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8.3 DIDON ANTIOPE TELETEXT SYSTEM (CCIR System A)
8.3.1 System Data
Signalling method binary NRZ
Signal level 0’ black level
Signal level '1’ 7/3 of sync amplitude
— Tolerance +0 % to —10 %
Bitrate 397 x fy
Clock frequency 6.203125 MHz
— Tolerance
—— Standard instruments <30 ppm
——Versions -TDS, -TNS, -TDSI <3 ppm
Data timing reference point position of the leading edge of
the half-amplitude point of the
line sync pulse to the half-amplitude
point of the first low to high transition
of the data signal
— Position 10.5 pus +£0.32 ps
Data shaping sin?-filter
8.3.2 Text Data
Page mode always selected
Data lines 20, 21, 333, and 334
— Number of pages 7; for details, see Section 7.2.4
— Contents

Test pages with different contents
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8.4 RCF (PDC RECORDING CONTROL FUNCTION)
8.4.1 System Data

Transport mechanism
Signalling method

Signal levels
— Olevel

— 1 level

—— Tolerance
Bitrate

Clock frequency

— Tolerance

—— Standard instruments

—— Versions -TDS, -TNS, -TDSI

Data timing reference point
— Position

Data line content

— Prefix

— Designation code

— Data

—— Initial teletext page

—— Label channel identifier (LCI)
——  Label update flag (LUF)
—— Reserved but as yet undefined

—— Status of analog sound (PCS)

—— Reserved but as yet undefined
——  Country (CNI)

via Teletext (CCIR system B)

binary NRZ

black level

66 % of the difference
between black level and peak white level
+6 %

444 x fyy

6.9375 MHz

<30 ppm
<3 ppm

peak level of penultimate "1”
of clock run-in
12.3 us +£0.7 ps

45 bytes of 8 bits
bytes 1to 5

byte 6

bytes 7 to 45

bytes 7 to 12

byte 13; bit 0 and 1:
byte 13; bit 2:

byte 13; bit 3:

byte 14; bit0 and 1:

remote programmable
remote programmable
remote programmable
multi channel sound status
code corresponds with the
actual sound status of the
generator

remote programmable
programmable
programmable
programmable

byte 14; bit 2 and 3:
byte 15:

byte 21; bit 2 and 3:
byte 22; bit 0 and 1:
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——  Network
(or program provider) (CNI) byte 16; bit0 and 1: programmable

byte 22; bit2 and 3: programmable
byte 23: programmable

—— Day (PIL) byte 16; bit2 and 3: programmable
byte 17; bits 0to 2:  programmable

—— Month (PIL) byte 17; bit 3: programmable
byte 18; bits 0to 2:  programmable

—— Hour (PIL) byte 18; bit 3: programmable
byte 19: programmable

——  Minute (PIL) byte 20: programmable
byte 21; bit0 and 1: programmable

—— Program type (PTY) byte 24 and 25: programmable

——  Program title (PTL) bytes 26 to 45: fixed

Data shaping sin2-filter

8.4.2 RCF Operation

RCF system selection with FLOF/TOP switch on the rear panel
by selecting FLOF, see Section 8.2.3

RCF signal

On/Off selection

- On by recalling one of the PDC memory
locations 110 9

— Off by recalling PDC memory location 0

Predefined data

— Contents of memory locations 9 memory locations, see operating part Chapter 7

——Memory locations 1 to 4 free programmable

——Memory locations 5to 9 non-programmable

— PDC data memory EEPROM

Indication of actual PDC data by fading in a horizontal text bar

on TV screen into the current test pattern on TV screen

— Text bar

—— Height 1/6 field

—— Position selectable:

a) in each sixth of the screen
b) rolling through all positions
c) no text bar present

—— Contents (English language) see operating part, Chapter 7
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8.5 VPS (VIDEO PROGRAMME
SYSTEM) only available with 625 line systems
8.5.1 System Data
Transport mechanism via television line 16
Signalling method biphase modulation
Signal levels
— O level black level
- 1level 05V
at 0.7 V difference between black level
and peak white level
—— Tolerance +5%
Bitrate 320 x fy
Clock frequency 5.0 MHz
— Tolerance
—~— Standard instruments <30 ppm
—— Versions -TDS, -TNS, -TDSI <3 ppm
Data timing reference point position of leading edge
of the run-in signal
to line sync pulse at half amplitude
— Position 11.6 us £0.2 us
Signal shape approximately cos?
— Pulse width at half amplitude 200ns £10ns
8.5.2 VPS Data
Data line content 15 bytes of 8 biphase coded data bits
Run-In byte 1: 16 alternating bits
101010... starting with 1
Startcode byte 2: 16 bits
10/00/10/10/10/01/10/01
Data bytes 3 to 15
— Not relevant to VPS bytes 3 to 4: all bits 1

— Status of analog sound (PCS)

— Reserved but as yet undefined (PCS)
— Reserved for enhancement of VPS
— Not relevant to VPS

— Country (CNI)

multi channel sound status
code corresponds with the
actual sound status of the

byte 5; bit 0 and 1:

generator
byte 5; bit2and 3:  programmable
byte 5; bits 4to 7: all bits 1
bytes 6 to 10: all bits 1

byte 13; bit6 and 7:
byte 14; bit 0 and 1:

programmable
programmable
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— Network

(or program provider) (CNI) byte 11; bit0 and 1: programmable

byte 14; bits2to 7:  programmable

— Day (PIL) byte 11; bits 2t0 6: programmable

— Month (PIL) byte 11; bit 7: programmable

byte 12; bits 0to 2:  programmable

— Hour (PIL) byte 12; bits 3to 7:  programmable

— Minute (PIL) byte 13; bits0to 5:  programmable

— Program type (PTY) byte 15: : programmable

8.5.3 VPS Operation

VPS system selection with TOP/FLOF switch on the rear panel
by selecting TOP, see Section 8.2.3

VPS signal

On/Off selection

- On by recalling one of the VPS memory
locations 1t0 9

— Off by recalling VPS memory location 0

Predefined data

— Contents of memory locations 9 memory locations,
see operating part Chapter 7

—— Memory locations 1 to 4 free programmable

—— Memory locations 5t0 9 non-programmable

VPS data memory EEPROM

Indication of actual VPS data by fading-in a horizontal text bar

on TV screen into the current test pattern on TV screen

— Text bar

—— Height 1/6 field

——Position selectable:

a) in each sixth of the screen
b) rolling through all positions
c) no text bar present

—— Contents (German language) see operating part, Chapter 7
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8.6

8.6.1

CLOSED CAPTION (CC)

System Data
Transport mechanism
Signalling method

Signal level '0’
Signal level ’1’
— Tolerance

Bitrate

Clock frequency

— Tolerance

—— Standard instruments

—— Versions -TDS, -TNS, -TDSI

Data timing reference point

— Position
Data line content

— Clock Run-In Burst
— Start bit
— Data

—— Coding

—— Transmission sequence

Signal shape

only available with 525 line systems
NTSC M and NTSC/4.433

via television line 21 of field 1
binary NRZ

0 IRE (blanking level)
50 IRE
+ 25IRE

32 XfH

503.4965 kHz

<30 ppm
<3 ppm

position of leading edge
of the Run-In signal
to line sync pulse at half amplitude

10.5pus £0.5 s

7 cycle sinusoidal burst

and 17 bits of data

7 cycle sinusoidal

1 bit

16 bits

consisting of two 8 bit characters

7-bit code of USASCII X3.4-1967
with added odd parity bit

in numerical order from bit 1 to bit 8

approximately filtered to a "2T” response
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8.6.2 CC Features

Caption mode 1 three display modes are available:
Pop-on mode
Roll-up mode
Paint-on mode

— Pop-on mode memory locations 5 and 6;
contents see operating part, Section 7.4.4.3

— Paint-on mode memory locations 3, 7 and 8;
contents see Section 7.4.4.3

— Roll-up mode memory locations 1, 2 and 4;
contents see Section 7.4.4.3

Caption mode 2 9 memory locations as Caption mode 1,
except different contents, see Section 7.4.4.3

Text mode memory location 8;
contents see Section 7.4.4.3

8.6.3 CC Operation

CC signal

On/Off selection

- On by recalling one of the CC memory
locations 1 to 9

— Off by recalling memory location 0

Predefined data

— Contents of memory locations see operating part, Chapter 7

CC data memory PROM
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9 STEREO SOUND ANALOG

Supplement for Operating Manual PM 5415 / PM 5418

This supplement contains additional and replacement information for the PM 5415 / PM 5418
Operating Manual and concerns the following instrument versions:

PM 5415 TX with/without Y/C, PM 5415 TXS with/without Y/C

PM 5418 TX with/without Y/C, PM 5418 TXS with/without Y/C

PM 5418 TXI with Y/C

CONTENTS

9.1 GENERAL

9.2 OPERATING THE INSTRUMENT
9.2.1 Controls and Connectors

9.2.2 Operation
9.2.3 Table Sound Modes MONO/STEREO
9.3. CHARACTERISTICS

9.1 GENERAL

sound is AM modulated). The frequency ofthe sound carrier depends on the TV system, for exam-

The audio signal is FM modulated on the sound carrier (except for SECAM L system, where the
ple PAL B,G,H 5.5 MHz and PAL | 6.0 MHz. E

Broadcast stations transmit the sound carrier above the vision carrier, while PM 5415 and PM 5418
generate double sideband modulation. This is not of importance for testing TV sets.

One way to transmit Stereo sound or Dual sound is the two-carrier system which is used in
Germany, Switzerland, and the Netherlands (TV system PAL B,G). The second sound signal is
transmitted by using an additional sound carrier. The frequency of this sound carrier is approxima-
tely 242 kHz above the first sound carrier, for example, 5.742 MHz for PAL B,G.

To distinguish between Stereo- and Dual-sound transmission, an additional pilot signal of
54.68 kHz is present on the second sound carrier. This pilot signal is AM modulated with identifica-
tion frequencies (117.5 Hz for Stereo or 274.1 Hz for Dual sound). The pilot carrier and the
identificationfrequencies are coupled with the line frequency fH. The pre-emphasis for both sound
carriers is 50 ps.

The instrument allows external modulation from a stereo tuner/amplifier or a tape or cassette
recorder with PM 5415 / PM 5418 as the RF modulator.
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9.2 OPERATING THE INSTRUMENT
9.2.1 Controls and Connectors (Modifications)

Control/Connector Function
Front panel
Keys for the required sound modulation modes
SOUND
MODULATION

INTERN@ EXTERN () CARRI

Rear panel

AUDIO/VIDEO OUT

AUDIO IN

Sound carrier with internal/external modulation,
sound carrier ON/OFF

Modulation modes: MONO, DUAL, STEREO sound

Audio frequencies 1 kHz, 3 kHz channel 1 or left chan-
nel, and 1 kHz for channel 2 or right channel

* Front panel PM 5415

Audio/video output, Scart-/Euro-connector,
standard connection for TV and video systems
Pin assignment:

Pin Signal

1 audio, R/M2 *1

3 audio mono, L/M1 *1

4 ground audio

8 function switching, CVBS status
17  ground video

19  video

21 ground chassis

Audio input, 5 pin DIN connector (180°)
Pin Signal

2 ground
3 audio mono, L/M1 *1
5 audio mono, R/M2 *1

*1 in FM Stereo, Dual sound mode
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9.2.2

Operation

The instrument has nine keys in the SOUND keypad area to operate the Mono Sound and the
Analog Stereo/Dual Sound. Light-emitting diodes (LEDs) are assigned to all keys indicating the
actual on/off state. When the sound carrier is switched off by the CARRIER key or by switching from
internal to external modulation, the actual sound mode is stored in the memory and completely
recalled when going back to the original operating mode. So this function serves for convenient
operation of the instrument.

In the external sound modulation mode, the external audio signals (mono or stereo) are applied
to the AUDIO INPUT connector on the rear panel of the instrument.

The correct sound carrier frequencies are selected by setting the PAL/NTSC and SECAM
thumbwheel switches on the rear panel to the TV system desired.

The Analog Stereo/Dual Sound mode is only possible for the TV systems PAL B,G,H.

Note:

After the sound is turned on it lasts some seconds until the sound carrier has settled.
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9.2.3 Table Sound Modes MONO/STEREO
L L R

Operating mode Sound MODULATION * * M1 M1 M2

sound/modulation | CARRIER | INTERN EXTERN | MONO | DUAL [ STEREO | 1 kHz | 3kHz | 1 kHz Remarks

Sound carrier off (0]

Mono, X X X (¢} o

sound signal off

Mono, sound signal X X X X X)

1 kHz (3 kHz2)

Mono, X X X apply ext. signal

external audio signal to connector
AUDIO IN:
pin 3/5

Dual sound, X X X (0] (0] 0

sound signal off

Dual sound, mono 1, X X X X X) (0]

1 kHz (3 kHz)

Dual sound, mono 2, X X X (0] (0] X

1 kHz

Dual sound, mono 1, X X X X X) X

1 kHz (3 kHz)

+ mono 2, 1 kHz

Dual sound X X X apply ext. signal

external audio signal to connector
AUDIO IN:
pin 3 mono 1
pin 5 mono 2

Stereo, X X X 0 0 (0]

sound signal off

Stereo, left channel X X X (X) X 0

1 kHz (3 kHz)

Stereo, right channel X X X (0] (0] X

1 kHz

Stereo, left channel X X X X (X) X

1 kHz (3 kHz2)

+ right channel 1 kHz

Stereo, X X X apply ext. signal

external audio signal to connector
AUDIO IN:
pin 3 left
pin 5 right

O = mode off
X = mode on

* = DUAL/STEREO for PAL B,G
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9.3

CHARACTERISTICS

DUAL, STEREO sound

Mono sound mode

Sound carrier 1

Frequency

Tolerance

Tolerance
Temperature drift
Aging

Vision/sound catrrier ratio

Sound modulation

Modulation mode

FM frequency modulation

Pre-emphasis

FM INTERN

Modulation deviation

FM EXTERN

4.5 MHz
5.5 MHz
6.0 MHz
6.5 MHz

<30 ppm

<1 ppm (at 23 °C)

2 ppm
2 ppm/year

13 dB
13 dB
12dB
11 .dB

internal
external

FM
AM

50 ps
75 us

1 +0.1 kHz
3 +£0.3 kHz

30 £2 kHz
28 +6 kHz
26 £6 kHz
15 £5 kHz

0,4V

|

for -TX, -TXS versions,
PM 5418 TXI

on/off switchable;
locked to line frequency
with PLL

M,N

B,G,H

|

D,K,K1,L

(Secam sound system
only PM 5418)

for -TX, -TXS version

for PM 5418 TXI

M,N
B,G,H

I
D,K,K1,L

on/off switchable
on/off switchable

frequency modulation
amplitude modulation

all TV systems except SECAM L

B,D,G,H,|,K,K1
M,N

sinewave
switchable

B,G,H

| measured with
D,K,K1 de-emphasis
M,N

0.4V will give same deviation as
with internal modulation; mea-
surement with de-emphasis
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AM amplitude modulation

AM INTERN

Modulation degree

AM EXTERN

Dual, stereo sound mode

Sound carriers
Frequency
Tolerance

Tolerance (at 23 °C)
Temperature drift

Aging
Vision/sound carrier ratio

Modulation

Pre-emphasis

FM INTERN

Modulation deviation

FM EXTERN

Operation mode detection
Pilot frequency

Tolerance

Modulation

Modulation degree
Identification frequencies

Tolerance

Deviation of sound carrier 2

1 +0.1 kHz
3 +3 kHz

50% +5%

0.4V

carrier 1 carrier 2
5.5 MHz 5.7421875 MHz
<30 ppm <30 ppm
<1 ppm <1 ppm

2 ppm 2 ppm

2 ppm/year |2 ppm/year
13 dB 20 dB

FM internal | FM internal
FM external | FM external
50 ps 50 us
1+£0.1kHz [1+0.1kHz
3+0.3 kHz

switchable

30+2kHz |30+2kHz
15 +1 kHz

30+2kHz |30+2kHz
04V 04V

54.6875 kHz (3,5 x fu)

<30 ppm
<3 ppm

AM
50% x5 %

274.1 Hz (fw/57)
117.5 Hz (f1/133)

<30 ppm
<3 ppm

+2.5 £0.5 kHz

SECAM L (only PM 5418)

sinewave

0.4 V will give same degree as
with internal modulation

system B,G, (H);

for D,I,M,N the instruments are
automatically switched to
MONO sound

on/off switchable
locked to fy

for -TX, -TXS versions
for PM 5418 TXI

on/off switchable
on/off switchable

sinewave

DUAL, 1 kHz
STEREDO, right carrier off
STEREO, both carriers on

0.4V will give same deviation as
with internal modulation; mea-
surement with de-emphasis

coupled with line frequency

for -TX, -TXS versions
for PM 5418 TXI

DUAL
STEREO

for -TX, -TXS versions
for PM 5418 TXI
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10.1

NICAM DIGITAL SOUND / STEREO SOUND

Supplement for Operating Manual PM 5415 / PM 5418

This supplement contains additional and replacement information for the PM 5415 / PM 5418
Operating Manual and concerns the following instrument versions:

PM 5415 TN with/without Y/C, PM 5415 TNS with/without Y/C

PM 5418 TD with/without Y/C, PM 5418 TDS with/without Y/C

PM 5418 TDSI with Y/C

CONTENTS

10.1 GENERAL

10.2 OPERATING THE INSTRUMENT

10.2.1 Controls and Connectors (Modifications)
10.2.2 Operation

10.2.3 Applications

10.3. CHARACTERISTICS

GENERAL

NICAM Digital Sound

Specific benefits of the NICAM generators (Near Instantaneous Companding Audio Multiplexed)
include the ability to select more than 55 digital sound test signals, thereby speeding and simplify-
ing operation. Subcarrier and sound carrier signals have an exceptionally high stability of within
3 ppm.

NICAM is compatible with the existing systems PAL B/G, PAL |, and SECAM L terrestrial TV and
cable TV standards, and it adds two high-quality digital sound channels. Suitable TV sets can
receive two mono channels for simultaneous translation of foreign-language programs, stereo,
or transparent transmission of data.

The NICAM color pattern generators equipped with digital filters provide a number of test signals
for NICAM TV receivers and QPSK demodulators. The two digital sound channels have selectable
low- or high-amplitude signals to test the expander of the TV receiver. Standard 1 kHz tones check
the sound channels, and a 3 kHz tone on channel 1 can test the stereo or dual-sound performance
of the TV.

Three special test signals (Data 1 to 3) are available to check the operation of the demodulator
and decoder. An RSSF (Reserve Sound Switching Flag) is high/low selectable to indicate that the
two sound carriers are transmitting different information or to indicate faults in the digital transmis-
sion.
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Signals generated by the -TD, -TDS, -TN, -TNS, and -TDSlI versions allow measurements and align-
ment of NICAM decoders. This capability is of increasing importance for people handling NICAM
equipment in regions like the United Kingdom, the Nordic countries, France, Hong Kong, as well
as for use by customers in the production of NICAM sets.

The standard versions also have analog FM stereo, Dual and Mono sound features, see also
chapter 9, Stereo sound.

The NICAM-728 transmission mode

Two sound carriers are used for the NICAM-728 transmission mode, similar to the analog FM
stereo/dual sound mode. For NICAM, for reasons of compatibility, the first sound carrier is still
transmitting the analog information assigned to the picture contents. The second sound carrier
comprises the total digital two-channel audio information. Because of different TV systems in the
Nordic countries and France, the NICAM version B/G is used, while the United Kingdom uses the
NICAM-Iversion. The NICAM sound carriers are 5.850 MHz for PAL B/G, SECAML, and 6.552 MHz
for PALI.

For NICAM the analog sound signal is converted into 14-bit amplitude values at a sampling rate
of 32 kHz. These values are compressed to 10 bits. A further parity bit serves for an error message.
For synchronizing, an 8-bit Frame Alignment Word (FAW) is used.

Sixteen bits serve for control information; only bits COto C4 are used inthe present, these bits have
the following functions:

Co Frame Flag Bit
C1,C2,C3 Application Control Bits (transmission mode)
C4 Reserve Sound Switching Flag (RSSF).

It is set to high (1), if the FM channel transmits the same program as the NICAM
channel; otherwise, it is set to LOW (0).

The remaining 11 bits are reserved for future purposes.

The data for the sound are split into blocks of 704 bits each and afterwards interleaved according
to the system; a set of 24 control bits is added. A scrambling without FAW serves for equal energy
dispersal. This data stream serves for phase shift keying of the unmodulated carrier (4QPSK mod-
ulation).
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10.2

10.2.1

OPERATING THE INSTRUMENT

Controls and Connectors (Modifications)

Control/Connector

Function

Rear panel

POWER (s

OFF

LINE ‘|_|'|IUU
FIELD

ouT

Front panel

SOUND

MODULATION

INTERN EXTERN CARRIER
o

MONO (=)

MODULATION SOURCE FM-NICAM

CHANNELA CHANNELT CHANNELZ
1z @ e © we_ D

NICAM INTERN
MONO

RSSFHIGH  AMPLHIGH TEST
RSSFLOW,, AMPLLOW.,  DATA

[

Power switch shown in ON position
(rear panel)

Combined line/field sync output,
(rear panel)

Analog sound section

Keys for the required AM/FM sound

modulation modes, LED indication of the
selected mode:

sound carrier with internal or external modulation,
sound carrier ON/OFF

Keys available for modulation modes:
mono, dual sound, stereo signal

Keys for analog and digital sound
modulation; audio frequency channel 1,
channel 2 respectively left/right channel

x front panel PM 5415 with NICAM sound

Digital sound section

Keys for MONO, DUAL, and STEREO;

NICAM sound carrier is available by selecting

the required mode.

The selected mode can be turned off by pressing
the key once more

RSSF (Reserve Sound Switching Flag),
high or low selectable

AMPL, amplitude high or low selectable; AMPL LOW
generates 1/3 volume of high amplitude of demodulated
signal, volume remains for the analog signal

TEST, key has step function; repeated
pressing effects 3 test modes

DATA 1: 4QPSK demodulator test
DATA 2: NICAM decoder test

DATA 3: unmodulated NICAM carrier
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Control/Connector Function
Rear Panel
ot CLoCK Output connector of NICAM audio data,

1 V(pp) into 75 Q

Output connector of NICAM clock,
1 V(pp) into 75 Q

Euro-AV-connectbr (SCART),
standard connection for TV and video systems

Alterations:
Pin Signal
1 Internal modulation mode:

contents of sound channel 2;
for RSSF LOW mode: modulation
contents of the AM/FM mono channel

External modulation mode:
same signal applied to pin 5
of the AUDIO IN connector

3 Internal modulation mode:
contents of sound channel 1;
for RSSF LOW mode: modulation
contents of the AM/FM mono channel

External modulation mode:
same signal applied to pin 3
of the AUDIO IN connector

Audio input, DIN connector (180°)
Alterations:

AUDIO IN Pin Signal

3 Audio mono (CH 1, left) x

5 Audio mono (CH 2, right) x
% in FM-STEREO, DUAL sound

External modulation of the NICAM
carrier is not possible
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10.2.2

Operation

The NICAM mode can be activated for the TV systems PAL B/G/H and PAL | by setting the thumb-
wheel switch PAL/NTSC on the rear panel to position 1 or 3. PM 5418 with NICAM sound also has
the possibility to select the NICAM mode for TV system SECAM L (thumbwheel switch SECAM in
position 3). For operating the analog AM/FM sound refer to Stereo sound in Chapter 9. The operat-
ing modes of the sound modulation are indicated by LEDs. Not all AM/FM operating modes can
be indicated by the LEDs when both systems are active.

NICAM is activated by pressing one of the NICAM MONO, NICAM DUAL, or NICAM STEREO keys.
By doing this, the AM/FM sound is set to mono (AM for SECAM L). It can be switched on and off
and can be externally modulated.

By pressing the key RSSF the Reserve Sound Switching Flag (RSSF) can be set to LOW (0) or
to high (1). In the RSSF LOW mode the AM/FM- and NICAM-signals are different. The following
table shows the different possibilities for the NICAM modes.

The AMPL key is used to select a high or low amplitude for the NICAM LF signals. The volume of
the analog AM/FM carrier is not altered by this.

The NICAM sound carrier cannot be externally modulated.

Digital sound Analog sound FM (system B,G,l),
AM for system L
Channel 1 Channel 2
NICAM left right RSSF high RSSF low
STEREO - - — 3 kHz
STEREO - 1 kHz 1 kHz 3 kHz
STEREO 1 kHz - 1 kHz 3 kHz
STEREO 1 kHz 1 kHz 1+ 1 kHz 3 kHz
STEREO 3 kHz - 3 kHz 1 kHz
STEREO 3 kHz 1 kHz 3+ 1kHz 3 kHz
DUAL - - - 3 kHz
DUAL - 1 kHz - 3 kHz
DUAL 1 kHz - 1 kHz 3 kHz
DUAL 1 kHz 1 kHz 1 kHz 3 kHz
DUAL 3 kHz - 3 kHz 1 kHz
DUAL 3 kHz 1 kHz 3 kHz 1 kHz
MONO - - - 3 kHz
MONO 1 kHz - 1 kHz 3 kHz
MONO 3 kHz - 3 kHz 1 kHz
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10.2.3

Explanations:

— The mono sound carrier in NICAM Dual and Stereo modes acts as for FM Dual and Stereo.

— In Dual mode the FM sound carrier transmits channel 1; for Stereo, it transmits the sum of
channels 1 and 2. When the instrument is in NICAM mode and the FM modulation is switched
off (for example, by selecting the external modulation or by switching off the FM carrier), the
RSSF bit is automatically set to LOW.

The TEST key selects three special data sets. The TEST key has a stepping function and by repeat-
edly pressing the key, the signals DATA 1 — DATA 2 — DATA 3 are switched on. For DATA 3, both
LEDs nextthe key are lit. The data sets do not comprise real NICAM data; they contain bit patterns
to enable the check of NICAM modules. The data sets are as follows:

DATA 1 NICAM demodulator test
DATA 2 NICAM decoder test
DATA 3 unmodulated carrier

In the test mode only the unmodulated FM sound carrier is available.

Applications

The color TV pattern generators including NICAM sound make it possible to check conventional
TV sets with analog sound facilities in mono, dual, and stereo modes.

In addition the NICAM-728 signal allows you to check the complete digital sound channel in the
same operating modes.

By selecting different NICAM amplitudes (AMPL LOW/AMPL high) you can check the expander
of the NICAM decoder. In this part the scale factors are recovered and an expansion of the audio
data from 10 to 14 bits is realized.

For checking the de-emphasis of the NICAM receiver you can use the 1 kHz and 3 kHz sound fre-
quencies. It is possible to select the RSSF bit for all NICAM modes. By doing this, switching from
NICAM to analog sound can be checked in the receiver.

Test functions

The test signals are ideally suited for checking single functions or circuitries in the sound part of
NICAM receivers (see Fig. 1 block diagram of a NICAM receiver for TV sets).

Thetest signal DATA 1 is used for checking the 4QPSK demodulator. By this method a triggerable
signal at the data output of the NICAM demodulator circuit TDA 8732 can be displayed on the
screen of an oscilloscope. The subsequent circuit SAA 7280 (Terrestrial Digital Sound Decoder)
in this case sends an error message (error flag) and thus indicates faulty NICAM data.
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1’C (to MICROPROCESSOR)
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\
SAA7280
1’c X3
OVER—
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NICAM
DECODER

g 4
DECODER SW
TDSD 1
| DATA /

CLK ¥ 31 1S BUS DEEM—
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TDA8732 TDA1543 ~
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~YS

6.552 MHz (1) DQPSK DAC
<«| DEMOD
from e __’—L_,—U—L
QSS —» ~v >
IF/DEMOD. ~ —R

NIDEM
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LT,

Fig.1  NICAM Receiver for TV Set (Philips)

R

Similar circuit design is also used by other manufacturers, for example the demodulator circuit m
from Toshiba TA 8662N or the decoder circuit CF 70123 from Texas Instrument.

The test DATA 2 checks NICAM decoders, for example it sends a continuous 32 kHz square wave
signal at the IS bus output of the SAA 7280, which can easily be displayed on the screen of an
oscilloscope.

Test DATA 3 sends an unmodulated NICAM sound carrier that is suited for adjustment and level
measurements.
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10.3 CHARACTERISTICS
10.3.1 Video Part
Video modulation AM internal/external switchable
TV systems
Polarity negative positive
RF sync. level 100 % 5..20% SECAM only
RF blanking level 30 % PM 5418
RF white level 10...30 % 1100 %
10.3.2 Chroma Part
PAL/NTSC
TV systems B,D,G,H,I,M,N PAL
M NTSC
Subcarrier frequency coupled with line frequency
according to system selected
4.433619 MHz PAL B,D,G,H,
3.579545 MHz NTSC
3.575611 MHz PAL M } only PM 5418 TDSI
3.582056 MHz PAL N
— Tolerance <1 ppm at23 °C
— Temperature drift 2 ppm
— Aging 2 ppm/year
Subcarrier frequency 4.433619 MHz system NTSC/4.433 MHz; not
coupled with line frequency
— Tolerance < 100 ppm at23 °C

Subcarrier blanking

according to TV system
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10.3.3  Sound Part Analog

AM/FM sound (analog) see analog stereo sound,
Section 9.3

Following additions and changes:

Sound carrier frequency on/off switchable;
coupled with line frequency

Sound carrier 1 4.5 MHz system M,N
5.5 MHz B,G,H
6.0 MHz |
6.5 MHz D,K,K1,L
(SECAM sound
system only PM 5418)
— Tolerance <1 ppm at23 °C
— Temperature drift 2 ppm
— Aging 2 ppm/year

FM frequency modulation

FM INTERN 1 kHz =3 ppm
3 kHz =3 ppm
FM deviation 15 =5 kHz system M,N internal source
30 =6 kHz B,G,H 1 kHz,
31 6 kHz | measured with m
27 +6 kHz D,K,K1 J deemphasis
Sound carriers Carrier 1 Carrier 2
FM deviation (B/G) 30 +6 kHz 30 +6 kHz DUAL, 1 kHz
15 +3 kHz STEREO, right carrier off

30 +6 kHz 30 +6 kHz STEREO, both carriers on

Modulation of the see Section 9.3,

AM/FM sound carriers, except specifications
NICAM off in this section.
Modulation of the AM/FM MONO carrier remains, sound carrier 1
AM/FM sound carrier, FM STEREO carrier off sound carrier 2
NICAM on

Sound carrier 2 5.7421875 MHz system PAL B,G

— Tolerance <3 ppm
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Internal
MONO and DUAL same contents as
NICAM channel 1
STEREO sum of NICAM channel 1 + 2
FM deviation +30 kHz
Sound channel 1 1 kHz or 3 kHz sinewave, on/off switchable
Sound channel 2 1 kHz sinewave, on/off switchable
— Tolerance channel 1, 2 <3 ppm
Test mode modulation off for the NICAM-Test mode
AM/FM modulation is switched off
External as PM 5415 / PM 5418 RSSF (Reserve Sound Switching
MONO sound Flag) is automatically set
to LOW
10.3.4 Sound Part Digital (NICAM)
Sound carrier (SC2) on/off switchable by selecting/deselec-
ting the NICAM modes:
MONO, DUAL, STEREO
Frequency 5.850 MHz TV system PAL B/G, SECAM L
6.552 MHz TV system |
sound carrier related to bit-rate
clock, automatically matched
to chosen TV system
— Tolerance 1 ppm at23 °C
— Temperature drift 2 ppm
— Aging 2 ppm/year
Amplitude —20 dBc related to video carrier amplitude
— Tolerance +2dB
Modulation 4QPSK differential encoded quadrature
phase shift keying
Modes MONO, DUAL,

STEREO, TEST



PM 5415 /PM 5418  NICAM DIGITAL SOUND / STEREO SOUND " 10 — 11

Internal sources

Sound channel 1 1 kHz or 3 kHz sinewave, on/off switchable

Sound channel 2 1kHz - sinewave, on/off switchable

Tolerance channel 1, 2 <3 ppm

Amplitude 2 amplitudes selectable with AMPL LOW key,
high/low FM deviation of FM mono carrier

remains at £30 kHz or
50 % AM for SECAM L

Amplitude high reference is the max. codeable
amplitude at 15 kHz.
1 kHz and 3 kHz are attenuated
relatively to the level according
to pre-emphasis CCITT Rec J17

Amplitude low 1/3 of high amplitude
Reserve Sound high/low selectable with RSSF LOW key for
Switching Flag all NICAM modes. Content of
(RSSF) AM/FM modulated carrier is
different to the NICAM carrier;
LEDs at the front panel indicate
the NICAM modes
Test DATA 1 NICAM demodulator test m
DATA 2 NICAM decoder test
DATA 3 unmodulated NICAM carrier

External sources

NICAM encoding of external analog sound signal is not possible.

Sound coding 10 bits/sample, according to NICAM-728
32 samples/block

Bit-rate 728 kbit/s

— Accuracy <3 ppm

Pre-emphasis according to CCITT Rec. J17

Spectrum shaping 40 % cosine roll-off system PAL B/G, SECAM L

100 % cosine roll-off system PAL |
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NICAM audio output BNC connector NICAM DATA, rear panel
Data format according to NICAM-728
Bit-rate 728 kbit/s
Data level (pp) 1V
— Tolerance *+10 %

Impedance 75 Q

NICAM clock output BNC connector NICAM CLOCK, rear panel
Frequency 728 kHz

Clock amplitude (pp) 1V

— Tolerance +10 %

Impedance 75 Q

Analog output Euro-AV-connector SCART, rear panel;

standard connection for TV
and video systems

Output voltage (rms) 04V

Impedance 1 kQ

Internal modulation internal audio signals are available
at the Euro-AV-connector

External modulation RSSF bit is set automatically

of AM/FM carrier combined to LOW; same signal contents of

with NICAM sound applied to AUDIO IN is available

at the Euro-AV-connector
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11 BTSC SOUND (PM 5418)
Supplement to the Operating Manual PM 5415 / PM 5418

This supplement contains additional and replacement information for the PM 5415 / PM 5418
Operating Manual and concerns the following instrument versions:

PM 5418 TD with/without Y/C

PM 5418 TDS with/without Y/C

PM 5418 TDSI with Y/C

CONTENTS

11.1 GENERAL

11.2 OPERATING THE INSTRUMENT
11.21 Controls and Connectors

11.2.2 Operation

11.2.3 Applications

11.3 CHARACTERISTICS

11.1  GENERAL

The BTSC Sound System

The BTSC (Broadcast Television System Committee) sound system is a Multichannel-Television
Sound (MTS) standard that uses only one sound carrier to transmit a stereophonic as well as a
second audio program. The BTSC standard was first introduced in the USA and later on in Canada
and Taiwan. BTSC is transmitted in the TV system NTSC M. BTSC will also be introduced in Brazil
for PAL M.

The four components of the BTSC composite signal are described below and shown in Figure 1.
— Main channel,

a monophonic L+R signal with a 75 us pre-emphasis.

— Pilot carrier,
locked to the line frequency fH (15.734 kHz). m
— Stereo subchannel,

L—R signal, amplitude modulated on a suppressed subcarrier of 2xfH, compressed by the
dynamic noise reduction system according to the BTSC specification.

— SAP (Second Audio Program) channel,
frequency modulated on a subcarrier of 5xfH (78.670 kHz), compressed by the dynamic noise
reduction system according to the BTSC specification.

MAX. SOUND
CARRIER
DEVIATION
kHz
o STEREO SUBCHANNEL
LR
BTSC COMPRESSED *yy = 15.734 kHz
MAIN
CHANNEL
25 |
I SAP CHANNEL
L+R AM-DSB-SC | FM |
1 I | BTSC COMPRESSED |
0 I ! T T I S'AP L >
0 fy* 2fy 3fy 4fy 5 FREQUENCY

Fig.1  BTSC Baseband Spectrum
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The broadband baseband spectrum is transmitted via frequency modulation on the sound carrier
(4.5 MHz). Due to the parabolic noise characteristic, which is typical for FM transmission systems,
the noise level increases for higher frequencies. To improve the Signal-to-Noise Ratio of the L—R
signal and the SAP signal, both channels are encoded by the BTSC Compressor; see Figure 2.

The compressor on the transmitter side is level and frequency dependent and the expander on
the receiver side has to respond exactly in the opposite way to guarantee proper signal process-
ing, mainly determined by stereo channel separation and frequency response. Therefore, it is
important that the audio signal levels are well defined, which is mostly done by giving the corre-
sponding peak deviation of the sound catrrier.

Figure 2 shows a simplified diagram of a BTSC transmitter system. The BTSC modulation stan-
dards and the maximum allowed peak deviations are shown on the next page.

Audio

'75 us equivalent input modulation’

75us
Input Level Pre—emphasis
L L+R
—_—
Matrix Stereo ]
R L-R Modulator
—_—
BTSC l
Compressor
SAP BTSC SAP + || Sound Carrier
Compressor FM Modulator FM Modulator | 1.ans—
mitter

F 5

Pre—emphasis! ____ '75 ;5 equivalent input modulation’

(imaginary circuit)

for explanation) |
Fig.2 Simplified Diagram of a BTSC Transmitter System
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BTSC SOUND CARRIER MODULATION STANDARDS
Service Modulating | Modulating Audio Subcarrier | Subcarrier | Subcarrier Sound
or Signal Frequency Processing | Frequency | Modulation | Deviation Carrier
Signal Range or * Type kHz Peak
kHz Pre- Deviation
Emphasis kHz
Mono Sound L+R .05 - 15 75 ps - 25e
Pilot Subcarrier - fH 5
Stereo Sound L-R .05 - 15 BTSC 2xfH AM-DSB 50
Compression SC
SAP - .05 -10 BTSC 5xfH FM 10 15
Second Progr. Compression

*fH = 15.734 kHz

Definitions

e Sum does not exceed 50 kHz

The following explanations will help to define the level specifications of the various BTSC signals
that are delivered by the PM 5418 TV Pattern Generator.

1.

100 % modulation of the L+R signal corresponds to a peak deviation of the sound carrier

of Afmax = 25 kHz. 100 % modulation of the SAP signal corresponds to a peak deviation of
the SAP carrier of Af = 10 kHz.

The maximum allowed audio input level of 100 % modulation (100 % 2 0 dB) is frequency
dependent due to the 75 us pre-emphasis; see Figure 2.

For example, for a signal component of 15 kHz, the maximum allowed input level is 14 %,
about —17 dB, for L (if R = 0) or R (if L = 0). Due to the 75 us pre-emphasis this leads to the

maximum allowed peak deviation of Af = 25 kHz for L+R.

On the other hand, at 300 Hz the maximum allowed input level is approximately 100 % ne-
glecting the small gain factor of the pre-emphasis at 300 Hz.

value in percentage, for example 100 %.
This is used as a reference and determines the modulation level that would occur for the
equivalent Mono signal processed via a 75 us pre-emphasis; see Figure 2.

Example:

Another often used level definition is called 75 us equivalent input modulation’ of a certain

An audio input level of 14 % at 15 kHz leads to '75 us equivalent input modulation’ of 100 %.
At 300 Hz the same input level leads about to '75 ps equivalent input modulation’ of 14.1 %.
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11.2 OPERATING THE INSTRUMENT

11.2.1 Controls and Connectors (Modifications)

Control/Connector Function

Rear Panel

Power switch shown in ON position
(rear panel)

OFF

LINE
F'Eww Combined lineffield sync output
(rear panel)

Front Panel
Analog Sound Section

SOUND *  Keys for the required AM/FM sound

AM/FM modulation modes, LED indication of the

INTERN @ EXTERN o CARRIER o selected mode:
sound carrier with internal or external modulation,
sound carrier ON/OFF

Keys available for modulation modes:
mono, dual sound, stereo signal

MOD. SOURCE AM/FM-NICAM-BTSC
CHANNEL1 cHA{uNEU CHANNELZ Keys for analog, NICAM, and BTSC sound;

we @ _we @ e O audio frequency channel 1, channel 2
. respectively left/right channel

* Front panel PM 5418 with BTSC/NICAM sound

Internal BTSC/NICAM Sound Section

NICAM/BTSC INTERN *x For BTSC sound the green letters are valid;
MONO DUAL STEREO
piLoT oFF D

( T © rioton @ Keys for:

Pilot carrier ON/OFF (Stereo/Mono)
SAP (Second Audio Program) ON/OFF
SAP modulation 5 kHz ON/OFF

TEST DATA, key has step function;
repeated pressing effects three test modes:
special BTSC signals useful for BTSC
receiver testing.

For operating NICAM sound, see Chapter 10.
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Control/Connector Function
Rear Panel
T MPX output connector,
BTSC baseband spectrum,

AUDIO/VIDEO O

AUDIO IN

for Af 25 kHz 2 0.32 V-rms into 50 Q

Euro-AV-connector (SCART),

standard connection for TV and video systems

Alterations:

Pin

1

Signal

Internal modulation mode:
contents of BTSC stereo channel R
or mono signal

External modulation mode:
not available for BTSC sound

Internal modulation mode:
contents of BTSC stereo channel L
or mono signal

External modulation mode:
not available for BTSC sound

Audio input, DIN connector female (180°)

Alterations:

Pin Signal

3 Audio mono
5 Audio mono

External modulation of the BTSC
carrier is impossible
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11.2.2

Operation

The BTSC sound mode can only be activated inthe PM 5418 TD, PM 5418 TDS, and PM 5418 TDSI
versions for the NTSC M or PAL M TV systems. The PAL/NTSC thumbwheel switch on the rear
panel is set to position 6 or 7. For operating the analog AM/FM sound, refer to 'Stereo Sound
Analog’ in Chapter 9. The operating modes of the sound modulation are indicated by LEDs within
the SOUND keypad.

In the BTSC-intern mode, fixed frequencies and various signal combinations are selectable. The
BTSC baseband spectrum is available via the high precision MPX Output at the rear panel or via
RF processing (RF Output).

The internal BTSC sound modes are controlled by the keys PILOT OFF, PILOT ON, SAP ON, SAP
MODULATION, and TEST. Viathe keypad MOD. SOURCE BTSC you can select the audio frequen-
cies 1 kHz/3 kHz for channel 1 (left) and 1 kHz for channel 2 (right).

When you press the PILOT OFF or PILOT ON key the analog FM sound mode is automatically
switched overto BTSC. SAP ON and SAP MODULATION can only be turned oninthe BTSC mode.
The following table shows the different possibilties for the BTSC sound modes.

The TEST key selects three special test modes. The key has a stepping function, and when you
press the TEST key repeatedly the signals TEST 1 — TEST 2 — TEST 3 are switched on. For
TEST 3, both LEDs next the key are lit. For details, see next page.

External modulation is possible for Mono sound without SAP. For BTSC sound, only internal sound
modulation is available.

Table of Sound Modes for Internal BTSC

Mode CH1/L CH2/R Pilot SAP SAP SCART OUT
Carrier Modulation L R
MONO - - off off - - -
MONO - - off on - - -
MONO - - off on 5 kHz - -
MONO 1 kHz - off off - 1 kHz 1 kHz
MONO 1 kHz - off on - 1 kHz 1 kHz
MONO 1 kHz - off on 5 kHz 1 kHz 1 kHz
MONO 3 kHz - off off - 3 kHz 3 kHz
MONO 3 kHz - off on - 3 kHz 3 kHz
MONO 3 kHz - off on 5 kHz 3 kHz 3 kHz
STEREO - - on off - - -
STEREO - - on on - - -
STEREO - - on on 5 kHz — -
STEREO 1 kHz - on off - 1 kHz -
STEREO 1 kHz - on on - 1 kHz -
STEREO 1 kHz - on on 5 kHz 1 kHz -
STEREO - 1 kHz on off - - 1 kHz
STEREO - 1 kHz on on - - 1 kHz
STEREO - 1 kHz on on 5 kHz - 1 kHz
STEREO 1 kHz 1 kHz on off - 1 kHz 1 kHz
STEREO 1 kHz 1 kHz on on - 1 kHz 1 kHz
STEREO 1 kHz 1 kHz on on 5 kHz 1 kHz 1 kHz
STEREO 3 kHz - on off - 3 kHz -
STEREO 3 kHz - on on - 3 kHz -
STEREO 3 kHz - on on 5 kHz 3 kHz -
STEREO 3 kHz 1 kHz on off - 3 kHz 1 kHz
STEREO 3 kHz 1 kHz on on - 3 kHz 1 kHz
STEREO 3 kHz 1 kHz on on 5 kHz 3 kHz 1 kHz
TEST MODE 1 300 Hz 3.1 kHz on on 1 kHz - -
TEST MODE 2 300 Hz 8 kHz on on 300 Hz - -
TEST MODE 3 300 Hz - off on 300 Hz - -
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Explanations of BTSC Test Modes

Test Mode 1
Stereo: L=300Hz, R=3.1kHz"

Each component has a level of —23 dB below the 100 % audio input level. The sum L+R leads
to a level of approximately —17 dB (14.1 %) below the maximum audio input level.

This signal combination is useful for adjusting the Stereo Channel Separation of BTSC-decoders,
for example, Philips TDA 9855 or TDA 3833.

SAP: fmod = 1 kHz, with 70 % audio input level

This signal is useful for making THD measurements of the SAP processing on the receiver side.

Test Mode 2
Stereo: L =300Hz, R =8kHz
Each component has a level of '75 us equivalent input modulation of 10 %'.

The signal combination is useful for measurements of channel separation on the receiver side
especially at a higher frequency.

SAP: fmod = 300 Hz

The level is 27 % of the maximum audio input level, which corresponds approximately to '75 us
equivalent input modulation of 28 %’. The level of this signal is the same as used for the standard
SAP modulation fmod = 5 kHz.

Onthe receiver side both signals, fmod = 5 kHz and 300 Hz (test mode 2) should lead to the same
audio output level.

Test Mode 3
Mono: L=R=300Hz

With a level of '75 us equivalent input modulation of 100 %’ which corresponds to 99 % audio input
level. The L+R signal modulates the sound carrier with the maximum allowed peak deviation
(Afmax = 25 kHz for L+R).

SAP: fmod = 300 Hz

With a level of '75 s equivalent input modulation of 100 %’.The SAP carrier is now modulated with
the maximum allowed peak deviation (Afmax = 10 kHz).

Both signals, the Mono- and the SAP signal are useful to adjust a BTSC-decoder to its approxi-
mately maximum output level or to compare the Mono signal level with a corresponding SAP
signal.
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11.2.3

Applications

The PM 5418 color TV pattern generators with BTSC make it possible to check TV sets with analog
sound facilities in Mono, Stereo, and digital NICAM. Additionally the BTSC facilities allow perfor-
mance measurements and alignment of TV receivers and VCRs in regard to the BTSC Stereo and
SAP processing.

For baseband processing the composite signal is available at the MPX Output. The output level
of the MPX Output is specified to 320 mV-rms (into 50 Q) for the maximum L+R signal. This
maximum level for L+R is available via Test Mode 3 and corresponds to a peak deviation of Af =
25 kHz of the sound carrier.

By connecting the MPX Output directly to a BTSC decoder, you have to change the output level
to the specified input level of the used decoder.

For RF- or IF-processing the RF Output is connected to the tuner input (antenna) or to the
IF-circuitry.

Areas of application:

— Alignment of the composite input level
Alignment of FM-sound-demodulator-output level,
(for instance via Test Mode 3)

— Alignment of Stereo channel separation of BTSC decoders
Settings of PM 5418 for BTSC Stereo separation:

TV system: NTSC M or PAL M

Video modulation: ~ OFF (Video Extern)
or black pattern (black-burst signal),
all patterns turned off

Sound Carrier: ON

Select among:
1. Single tone mode
PilotON, L =1kHzor3 kHz, R=0
2. Double tone mode
Pilot ON, L = 3 kHz, R = 1 kHz
3. Double tone mode (L. = 300 Hz, R = 3.1 kHz) via Test Mode 1,
which is especially useful for Philips BTSC Decoder circuit TDA 9855 but may be useful also
for other decoders.

— SAP level adjustment of BTSC decoders
To adapt the SAP output level of a BTSC decoder to the corresponding level of the Mono signal
(volume), Test Mode 3 generates L+R and SAP with 100 %.

— Further performance measurements concerning harmonic distortion, frequency response,
and bandwidth are possible.
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11.3

11.3.1

Recommendations

Because the BTSC receiver is sensitive to the signal level and to interfering frequency compo-
nents, there are several sources of decreasing performance. Any of the following can cause loss
in stereo channel separation.

— Bandwidth reduction within the IF or intercarrier filters of receivers or excessive group delay
ripple.

— Frequency response of FM demodulators

— Interfering components from the video modulation, mainly n x fH

To reduce problems during alignments or measurements of BTSC sound, it is recommended that
you turn off the video modulation of the PM 5418 with BTSC sound (Video Extern mode).

For stereo separation alignments, it is also helpful to select a stereo signal with a lower and a
higher frequency component. As long as the stereo signals are high enough this leads to a mask-
ing of interfering components.

For example:
L = 3kHz and R = 1 kHz, or Test Mode 1, or Test Mode 2

CHARACTERISTICS
BTSC System Characteristics
TV systems NTSC M
PALM
Sound carrier frequency 4.5 MHz
Vision/sound carrier ratio 13 dB
— Tolerance +2dB
Sound carrier modulation FM
by BTSC composite signal
according to OST Bulletin No. 60, April 1984
Contents of BTSC composite Main channel L+R
signal Pilot Subcatrrier fp
Stereophonic subchannel L—R
(BTSC compressed)
SAP channel (BTSC compressed)
Pilot subcarrier frequency fp 15.73426 kHz
locked to line frequency fH
SAP carrier frequency 5xfH
— Modulation FM

Sound carrier peak deviation Af
— due to pilot 5kHz +0.2 kHz
— due to SAP 13 kHz to 15 kHz
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Stereophonic subchannel
Modulation Double Side Band AM with
suppressed carrier
Subcarrier frequency 2xfH
— Subcarrier suppression >50 dB
reference Af = 25 kHz
Frequency tolerance for
Sound carrier, SAP, subcarier,
and pilot
— Tolerance (at 23 °C) <1 ppm
— Temperature drift 2 ppm
— Aging 2 ppm/year
11.3.2 Internal Modulation Frequencies and Levels

Mono sound

Stereo sound
— Channel 1 (left)
— Channel 2 (right)

SAP

Test Mode 1

— Stereo CH1 (left)
— Stereo CH2 (right)

— SAP

Test Mode 2

— Stereo CH1 (left)
— Stereo CH2 (right)
— SAP

Test Mode 3

— Mono
— SAP

Tolerance of modulation frequencies

Tolerance of modulation levels

— measured via MPX Output

— measured via RF Output
Mono/stereo channels
SAP channel

1 kHz or 3 kHz with 54 % AIL *1

1 kHz or 3 kHz with 27 % AlL
1 kHz with 27 % AIL

5 kHz with 27 % AIL

0.3 kHz with 7.05 % AlL
3.1 kHz with 7.05 % AlL
(L+R = 14.1 % AlL)
1 kHz with 70 % AIL

0.3 kHz with 10 % EIM *2
8 kHz with 10 % EIM
0.3 kHz with 27 % AIL

0.3 kHz with 100 % EIM *2
0.3 kHz with 100 % EIM

<0.5%

< +5%

< +5%
< +25%

*1 AIL = Audio Input Level
*2 100 % EIM = "75 ps Equivalent Input
Modulation” of 100 %
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11.3.3

System Performance

Harmonic distortion (fmod = 1 kHz)
measured with 75 us de-emphasis
via RF OUTPUT

Spectral Spurious

within baseband <100 kHz;
measured via RF OUTPUT,
video modulation off,
reference Af = 25 kHz

FM noise on sound catrrier,
measured with 75 ps de-emphasis,
reference Af = 25 kHz

MPX Output

Output impedance

Output level
for Af = 25 kHz A 100 % L+R

Stereo Channel Separation

Stereo channel separation

measured via MPX Output

with correct level adaption

to a BTSC Decoder:

— for all available frequencies
and combinations

Stereo channel separation,
measured via RF OUTPUT for
fc = 32 to 900 MHz using
Quasi-Split Sound Technique;
values in brackets for

IF processing f = 45.75 MHz *3

— Video modulation: off (VIDEO EXTERN)
for all combinations inclusive Test Modes,

fmod >300 Hz
fmod = 300 Hz

<0.3%
< -50dB
< —60dB

BNC connector (rear panel),
dc coupled

50 @

320 mV-rms =5 % (into 50 Q2)

>36 dB

>30dB (33 dB)
>26dB (30 dB)

*3 BTSC channel separation depends strongly on
performance of the IF- and intercarrier signal processing;
for recommendations, see Section 11.2.3.
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— Video modulation:
BLACK pattern (black-burst signal),
all patterns turned off,
for all available frequencies and
combinations:

except for L=1kHz, R=0and >26 dB (30 dB)
L=0, R =1kHz
and for L=1kHz, R=0and >20 dB (30 dB)
L=0, R=1kHz
Crosstalk
— L+RintoL-R < —60dB

reference Af = 50 kHz

— Stereo into SAP < —54dB
reference Af = 10 kHz

11.3.4  Additions and Changes to Standard Instruments

Tolerance of modulation frequencies
— FM INTERN, Mono Sound
TV System NTSC/PAL M <1%
NTSC/4.433 <1%

All other TV systems with AM/FM sound,
Stereo, and NICAM Sound, refer to
Section 10.3.3 and 10.3.4.
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12.1

12.2

PM 5418 TXI / PM 5418 TDSI AND
REMOTE CONTROL

Supplement to the Operating Manual PM 5415 / PM 5418

This supplement contains additional and replacement information for the PM 5415 / PM 5418
Operating Manual and concerns the following instrument versions:

PM 5418 TXI + Y/C
PM 5418 TDSI + Y/C

Programming Card 4822 872 10126 also comes with this manual.

CONTENTS

12.1 GENERAL

12.2 SELECTION OF TEST PATTERNS
12.3 OPERATION AND APPLICATION
12.3.1 Controls and Connectors

12.3.2 Remote Control

12.4 CHARACTERISTICS

12.4.1 Basic Test Patterns

12.4.2 Quadruple Combinations of Patterns

GENERAL

The PM 5418 TXI and PM 5418 TDSI versions are the most advanced instruments of the PM 5418
Color TV Pattern Generators. They are especially applied for systems use because of the built-in
GPIB/IEEE-488 Interface.

The instrument application areas are testing and adjustment of TV sets, monitors, and video
recorders in virtually any systems or stand-alone application in development, production, and
service.

The IEEE-488 Interface allows remote selection and control of most functions. The ’identification
mode’ and the ’'bus learn mode’ are implemented.

All subcarriers for the TV standards PAL/NTSC/SECAM, including PAL M and PAL N, are available.
The master clock and the subdivided frequencies have a higher accurancy than the standard
models.

Also included are teletext, antiope, composite video outputs, sound modulation in stereo, dual
and mono channels and Y/C + RGB facilities.

The PM 5418 TDSI offers also NICAM digital sound, BTSC sound, PDC/VPS programming
codes, and Closed Caption (CC) subtitling information.

SELECTION OF TEST PATTERNS 1

Test pattern no. 8: Multiburst

The signal 'multiburst 1’ or ‘'multiburst 2’ is selected via a —
jumper on unit 6. In all test pattern combinations of which — Multiburst 1
the multiburst signal is a part, multiburst 1 or 2 selected by — Multiburst 2

the jumper is active. 9
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12.3

12.3.1

OPERATION AND APPLICATION

Controls and Connectors

A 9-pin connector is built into the rear panel for connection of the PM 9547G IEEE-488 Adapter

via an extension cable.

The following figure shows the signal connection.
When the instrument is set to remote control via the IEEE-488 bus, all front panel LEDs are turned

off, and the display shows r ———.

CONN.FOR
PM9547

BLUE

750

PAL/NTSC
SUBCARRIER

T

in

COODNG)U'IJ;ODI\J—“

Signal
SDA
SCLO
1
Y
free
+5V
1
N
1L
Connector housing connected to chassis.

Serial Data
Serial Clock

The IEEE-488 connector and the address switch are located on the front panel of the PM 9547G.

On delivery the address is setto 5

Note:

To avoid malfunction ofthe instrument it is not allowed to connect or disconnect the con-

nection cable between PM 9547G and the pattern generator PM 5418 while the instru-

ment is turned on.

Do not use a different connection cable as the attached one.

PM 9547G

ADDRESS

1 2|13 4

ol

NN
12481

|
6

J |— LISTEN ONLY |EEE 488

aC

.
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12.3.2

12.3.2.1

Remote Control via IEEE-488 Interface

The PM 9547G Interface is in accordance with the IEEE-488.1 Standard with the exception of the

theoretical response of 100 us on 'REN false’.

IEEE-488 Interface Functions

The interface permits the following functions:

SH1 source handshake PPO no parallel poll

AH1 acceptor handshake DC1 device clear function

T6 talker function DTO no device trigger function
L3 listener function CO0  no controller function
SR1 service request (SRQ) E2  ftri-state drivers

RL2 local/remote without local lockout

The maximum transmission rate is 1 KByte/s.

The separators are fully programmable. LF is set after power on.
END is always released.

The input separator + END always applies for the output.

The address is set by switches at the interface.

This also includes a switch for "Listen only’ (LON)

ADDRESS 1

i23

Olj}
I
2

b

address 5 1| l

0 —

| L 0
16 LISTEN ONLY
(no function)

Functions Specific to this Instrument

Listener Functions

The following functions of the instrument can be remote controlled:

Frequency setting

Test pattern setting

Aspect ratio (picture format)

Sound setting

Memory function

Teletext

TV system switching

PDC/VPS/CC functions (only PM 5418 TDSI)
NICAM/BTSC sound (only PM 5418 TDSI)
Real-Time Clock (only PM 5418 TDSI)

Talker Functions

The instrument generates its identification string and error messages.
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Service Request (SRQ)
If an error occurs (e.g., wrong header, failure in frequency setting), the instrument tells the control-
ler via SRQ that it cannot understand the data received.
The status byte looks as follows:
bit 7 0 (not used)
bit 6 RQS bit
bit 5 error bit
bit 4 0 (not used)
bit 3 EF3 = 1, if setting wrong
bit 2 EF2 = 1, if option missing
bit 1 EF1 = 1, if there is a hardware fault
bit 0 0 (not used)
The SRQ causes can be masked (default: no SRQ).
The following decimal values allow the individual causes to be enabled using the command MSR:
32 enables bit 1 (EF1)
64 enables bit 2 (EF2)
128 enables bit 3 (EF3)
This means that MSR 192 enables causes EF2 and EF3.
12.3.2.2 Description of the IEEE-488 Commands

A command consists of header and body separated by a space. Several commands separated
by a semicolon can be combined to a string and sent to the generator. Commands may be written
in small or capital letters.

1. Programming the Interface
Setting the 'Service Request’ mask

MSR (SRQ mask as described above in 'Service Request’)
Example: MSR 224; enables all SRQ causes

Programming the Message Terminator
SPR (decimal value of the Message terminator)

One or two byte terminators are possible (all ASCII control signs apart from ESC). The default
value is NL (LF).

Example: SPR 13,10; sets the CR-LF sequence as input and output Message Terminator.
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Interface Test

TSI U or CHRS$ (170)

Self-test on the interface; when the test recognizes an error, the interface will produce 'F’ and
generate a service request.

If the interface is in order, it will reply to the 'U’ with the decimal value 170 and SRQ.

The answer to CHR$ (170) is ‘U’ without SRQ!

All messages are terminated by the appropriate separators.

Identity

ID ? or ID? (space or without space between ID and ?)
Additional data are ignored.
Causes the instrument to output its identity string.

2. Commands for the Instrument

This section lists all commands w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>