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Warranty 2

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

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period and make suitable arrangements for the performance of service. Customer shall be
responsible for packaging and shipping the defective product to the service center designated by Tektronix, with
shipping charges prepaid. Tektronix shall pay for the return of the product to Customer if the shipment is to a
location within the country in which the Tektronix service center is located. Customer shall be responsible for
paying all shipping charges, duties, taxes, and any other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate
maintenance and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage
resulting from attempts by personnel other than Tektronix representatives to install, repair or service the product;
b) to repair damage resulting from improper use or connection to incompatible equipment; c) to repair any
damage or malfunction caused by the use of non-Tektronix supplies; or d) to service a product that has been
modified or integrated with other products when the effect of such modification or integration increases the time
or difficulty of servicing the product.

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



Warranty 9(b)

Tektronix warrants that the media on which this software product is furnished and the encoding of the programs on
the media will be free from defects in materials and workmanship for a period of three (3) months from the date of
shipment. If any such medium or encoding proves defective during the warranty period, Tektronix will provide a
replacement in exchange for the defective medium. Except as to the media on which this software product is
furnished, this software product is provided “as is” without warranty of any kind, either express or implied.
Tektronix does not warrant that the functions contained in this software product will meet Customer’s
requirements or that the operation of the programs will be uninterrupted or error-free.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the expiration
of the warranty period. If Tektronix is unable to provide a replacement that is free from defects in materials and
workmanship within a reasonable time thereafter, Customer may terminate the license for this software product
and return this software product and any associated materials for credit or refund.

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

To Avoid Fire or
Personal Injury

Review the following safety precautions to avoid injury and prevent damage to
this product or any products connected to it.

To avoid potential hazards, use this product only as specified.
Only qualified personnel should perform service procedures.

While using this product, you may need to access other parts of the system. Read
the General Safety Summary in other system manuals for warnings and cautions
related to operating the system.

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

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

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

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

Do not apply a potential to any terminal, including the common terminal, that
exceeds the maximum rating of that terminal.

Powering Off. The power cord provides Mains disconnect.

Replace Batteries Properly. Replace batteries only with the proper type and rating
specified.

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

Use Proper Fuse. Use only the fuse type and rating specified for this product.

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

Wear Eye Protection. Wear eye protection if exposure to high-intensity rays or
laser radiation exists.

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

Do Not Operate in Wet/Damp Conditions.
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General Safety Summary

Symbols and Terms

VAN

Do Not Operate in an Explosive Atmosphere.
Keep Product Surfaces Clean and Dry.

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

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

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

/N

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

Terms on the Product. These terms may appear on the product:

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

WARNING indicates an injury hazard not immediately accessible as you read the
marking.

CAUTION indicates a hazard to property including the product.
Symbols on the Product. The following symbols may appear on the product:

AN A O O

CAUTION WARNING Protective Ground Standb
Refer to Manual High Voltage (Earth) Terminal andby
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Service Safety Summary

Only qualified personnel should perform service procedures. Read this Service
Safety Summary and the General Safety Summary before performing any service
procedures.

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

Disconnect Power. To avoid electric shock, switch off the instrument power, then
disconnect the power cord from the mains power.

Use Care When Servicing With Power On. Dangerous voltages or currents may
exist in this product. Disconnect power, remove battery (if applicable), and
disconnect test leads before removing protective panels, soldering, or replacing
components.

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

This manual lists the electrical, mechanical, and environmental specifications
and the certification and compliance statements for the Tektronix MTS400 Series
MPEG Test Systems instruments. Also provided are procedures for verifying the
performance of the instrument.

NOTE. Text in this manual about the MPEG Player refers to the MPEG player
application installed in the MTS400 Series systems (MTS400, MTS430, and
MTS4SA).

The MTX100B MPEG Player and Recorder is described in the MTX100B user
documentation.

Related Manuals

The following manuals are also available to use with the MTS400 Series MPEG
Test Systems. These manuals are shipped with each system, and are also
available on the Tektronix Web site.

B MTS400 Series MPEG Test Systems Getting Started Manual (Tektronix part
numbers: 071-1505-xx, English; 071-1727-xx, Japanese). This manual
describes the functions and use of the instrument and provides software
recovery and network troubleshooting information.

B MTS400 Series MPEG Test Systems User Manual (Tektronix part number
071-1507-xx). This manual provides in-depth operating information for the
software applications included in the MTS400 Series system.

B MTS400 Series MPEG Test Systems Programmers Manual (Tektronix part
number 071-1725-xx). This manual describes the remote control commands
available for the MPEG Player application.

B MTS400 Series MPEG Test Systems Release Notes (Tektronix part number
071-1726-xx). This manual provides information about software problems
and behaviors.
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Specifications

This chapter contains specifications for the MTS400 Series MPEG Test Systems

All specifications are guaranteed unless labeled “typical.” Typical specifications
are provided for your convenience but are not guaranteed.

Unless otherwise stated, all specifications apply to both the MTS400 and
MTS430 MPEG Test Systems.

To meet specifications, the following conditions must be met:

B The system must have been calibrated/adjusted in an ambient temperature
between 20 °C and 30 °C (68 °F and 86 °F).

®  The system must be kept within the environmental limits specified in this
document.

B The system must be powered from a source maintaining voltage and
frequency within the limits described in this document.

B The system must have been operating continuously for at least 20 minutes
within the specified operating temperature range.

B The instrument must have had its signal-path-compensation routine last
executed after at least a 20 minute warm-up period at an ambient temperature
within 5 °C of the current ambient temperature.

Any conditions that are unique to a particular characteristic are expressly stated
as part of that characteristic.

NOTE. This system’s product calibration classification is List 2; no calibration
data reports are available. However, all measurement equipment used to
establish or verify conformance of the product with published specifications is
maintained traceable.
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Specifications

Electrical Specifications

The following tables list the published specifications for the MTS400 Series

MPEG Test Systems.

Platform Characteristics = Table 1-1 lists the electrical characteristics of the MTS400 Series platform.

Table 1-1: Platform characteristics

Characteristic

Description

Operating system

Microsoft Windows XP Professional with
Service Pack 2

Processor

P4, 2.8 GHz

Disk space
Operating system and software applications

82 GB, Ultra ATA100 IDE hard drive

MPEG file storage

144 GB total (two 72 GB SCSI hard drives,
one for Playout and one for Record)

MPEG storage disk I/O port

SCSI-3 (Ultra 160), Micro D68 connector,
68 pin

RAM 1 GB (one SIM of DDRS memory)
CD-ROM drive CD-R/W, DVD-R/RW, DVD+R/RW
Floppy disk drive 3.5 inch, 1.44 MB high density, double-sided
(2HD)
Display LCD, 1024 X 768, 10.4 inch
Ethernet
10/100 One 10/100Base-T; RJ45 connector

Supported protocol: Ethernet/IP/UDP/
MPEG-TS and VLAN

When used in MPEG-TS protocol, the
minimum and maximum link bit rates are
250 kbps and 100 Mbps respectively.

Supported TS analysis and record only.
IP playout is not supported.

10/100/1000 (GigE)

One 10/100/1000Base-T; RJ45 connector

Supported protocol: Ethernet/IP/UDP/
MPEG-TS and VLAN

When used in MPEG-TS protocol, the
minimum and maximum link bit rates are
250 kbps and 100 Mbps respectively.

Supported TS analysis and record only.
IP playout is not supported.
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Specifications

Table 1-1: Platform characteristics (Cont.)

Characteristic

Description

Keyboard port

Mini DIN, PS-2, one on the rear panel and
one on the left front side panel; not hot
pluggable

Mouse port

Mini DIN, PS-2; one on the rear panel and
one on the left front side panel; not hot
pluggable

Printer port

IEEE P1284

External VGA Output

15-pin, high density, Sub-D; resolution
needs to be set to the same as the integral
LCD display, 1024 x 768

COM port

RS-232

USB port

uSB

MTS400 Series MPEG Test Systems Technical Reference
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Specifications

A11 and A12 Main MPEG

1/0 Board Characteristics = Main MPEG I/O boards.

The electrical characteristics listed in Table 1-2 apply to both the A11 and A12

Table 1-2: A11 and A12 Main MPEG I/0O board characteristics

Characteristic

Description

Internal reference clock; typical

27 MHz +1 ppm

This clock is used for the following functions:
output clock, PCR/PTS/DTS timing, packet
operation timing, TDT/STT timing

External reference / clock input
Input connector type

BNC, 50 2, AC coupled

Frequency
External reference input

8.12698 MHz, 10 MHz, 27 MHz

External clock input

160 kHz to 25 MHz (parallel clock),
1.28 MHz to 32 MHz (serial clock)

Amplitude

External reference input; typical | 0 +6 dBm (peak to peak, sine wave),
0.5V to 3.0 V (square wave)
External clock input; typical 0.5 V10 3.0 V (square wave)
External TTL trigger input

Input connector type BNC, 1 kQ2

Threshold level
High level >3.5 V (maximum voltage limit is 7.0 V)
Low level <08V

PPL
Frequency range

64 MHz to 128 MHz

Output clock
Maximum rate

64 MHz (serial clock),
25 MHz (parallel clock)

Internal and external 27 MHz

Output clock = (X / (2*Y * Z)) * 27 MHz
512 < X< 131071, 3400 < Y < 6000, 2 <=Z <=
65536 (second power)

External parallel clock

Output clock = 108 MHz * Y / X,
512 <X < 131071,8 <Y < 16383

External serial clock

Output clock = 864 MHz * Y / X,
512 <X < 131071,8 <Y < 16383

Output data rate

250 kbps minimum,
214 Mbps maximum

P/N and jitter (serial clock)

<-104 dBc/Hz, RBW = 300 Hz, @21.455707 MHz
+ 20 kHz

1-4
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Specifications

Table 1-2: A11 and A12 Main MPEG I/O board characteristics (Cont.)

Characteristic Description
DVB-SPI Interface
Input/output configuration Output only
Connector type D-sub, 25-pin

Data rate

250 kbps to 108 Mbps (107 Mbps maximum in
duplex mode)

Pin assignment

1 DCLK

2 Ground
31010 DATA7t0 0
11 DVALID

12 PSYNC

13 Shield

14 /DCLK

15 Ground

16 to 23 /[DATA 710 0
24 /DVALID

25 [PSYNC

Output amplitude; typical

240 mV to 550 mV (BUS LVDS with 100 Q
termination)

Output offset

11Vto15V

Output impedance

100 2, between differential outputs with output off

Data delay

+ 5 ns from DCLK falling edge

Input level

>200 mVpp, (RI+)-(RI-) with 100 €2 termination

Data hold time

T/2 £TN0, T=1/, data latch on DCLK rising edge

MTS400 Series MPEG Test Systems Technical Reference
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Specifications

A170 Table 1-3 lists the electrical characteristics of the A170 LVDS/ASI/

LVDS/ASI/SMPTE310M  SMPTE310M Interface board.

Interface Board

Table 1-3: A170 LVDS/ASI/SMPTE310M Interface board characteristics

Characteristic

Description

Internal reference clock; typical

27 MHz +1 ppm

ASI interface
Connector type

BNC (common connector with SMPTE310M
interface)

Bit rate

250 kbps to 214 Mbps (107 Mbps maximum in
duplex mode)

Output
Output impedance

75 Q transformer coupled

Voltage

800 mV +10% into 75 €2 load

Jitter

<0.2 Ul

Maximum rise/fall time

<1.2 ns, 20% to 80%

Return loss; typical

>17 dB (5 MHz to 270 MHz) into 75 Q load

Transmission format

Packet mode or Burst mode

Input
Input impedance

75 Q transformer coupled

Voltage

200 mV to 880 mV (maximum limit: 3 Vp, @AC,
15 mA @DC)

Data format

Accepts both Packet mode and Burst mode ASI
signals

Return loss; typical

>17 dB (5 MHz to 270 MHz) into 75 Q load

SMPTE310M interface
Connector type

BNC (common connector with ASI interface)

Bit rate

19,392,658.5 bps

Output
Output impedance

75 Q transformer coupled

Voltage

800 mV +10% into 75 €2 load

Jitter; typical

<2 ns p-p logic 0 rising edge when triggered on
negative edge (EN50083-9.1998 Figure A.4)

<1.4 ns p-p logic 1 rising edge when triggered on
negative edge (EN50083-9.1998 Figure A.5)

Rise/fall time

0.4ns < X < 5ns, 20% to 80%

Return loss; typical

>30 dB (5 MHz to 38.785316 MHz) into 75 €2 load
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Specifications

Table 1-3: A170 LVDS/ASI/SMPTE310M Interface board characteristics (Cont.)

Characteristic

Description

SMPTE310M interface (cont.)

Input
Input impedance

75 Q transformer coupled

Voltage

200 mV to 880 mV (maximum limit: 3 Vp, @AC,
15 mA @DC)

Data format

Bi-phase coded, compliant with SMPTE310M

Input bit rate

19,392,658.5 bps

Return loss; typical

>17 dB (5 MHz to 38.785316 MHz) into 75 €2 load

DVB-SPI Interface

Input/output configuration

Input only

Connector type

D-sub, 25-pin

Data rate

250 kbps to 108 Mbps (107 Mbps maximum in
duplex mode)

Pin assignment 1 DCLK

2 Ground

31010 DATA7100

1 DVALID

12 PSYNC

13 Shield

14 /DCLK

15 Ground

16 to 23 [DATA 7 to 0

24 /DVALID

25 [PSYNC
Data delay +5 ns from DCLK falling edge
Input level >200 mVpp, (RI+)-(RI-) with 100 €2 termination

Input impedance

100 2, between differential inputs

Clock pulse width

T/2 £TN0, T=1/f (f = byte clock frequency)

Data hold time

T/2 £TN0, T=1/, data latch on DCLK rising edge

MTS400 Series MPEG Test Systems Technical Reference
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Specifications

AC Power Source Table 1-4 lists the electrical AC power source characteristics.
Characteristics

Table 1-4: AC power source characteristics

Characteristic Description

Source voltage 100 to 240 VAC +10% (90 to 264 VAC RMS)

Frequency range 50/60 Hz

Power consumption 4 A maximum (marked on rear panel)

Peak inrush current 13 A peak at 240 VAC, 50 Hz

Mains fuse value T6.3AH, 250 V, Fast; not operator replaceable.
Refer servicing to qualified service personnel.

Mechanical Characteristics

Table 1-5 lists the mechanical characteristics of the MTS400 Series platform.

Table 1-5: Mechanical characteristics

Characteristic Description
Classification Fixed location benchtop
Cooling airflow Intake is from the front and sides of the instrument.

Exhaust is to the bottom and rear of the instrument.

For proper cooling, at least two inches (5.1 cm) of
clearance is needed on the rear and sides of the
instrument cabinet.

Overall dimensions Height 226 mm (8.9 in), without bottom feet
Width: 432 mm (17 in)
Depth: 560 mm (22 in), with rear feet

Weight 15.5 kg (34 Ib)

Shipping weight 27 kg (59.5 Ib)
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Specifications

Environmental Characteristics

Table 1-6 lists the environmental characteristics of the MTS400 Series platform.

Table 1-6: Environmental characteristics

Characteristic

Description

Atmospherics
Temperature
Operating

+5 °C to +40 °C, 30 °C per hour maximum
gradient; temperature of the intake air at the front
and sides of the instrument

Non-operating

-20 °C to +60 °C, 30 °C per hour maximum
gradient

Humidity
Operating

10% to 80% relative humidity up to 31 °C.
Above 31 °C, derate linearly to 50% at 40 °C

Non-operating

10% to 95% relative humidity, non-condensing

Altitude
Operating

0 to 3000 m (9800 fi)

Non-operating

0 to 12,000 m (40,000 fi)

Dynamics
Random vibration
Operating

0.27 gims total from 5 to 500 Hz

Non-operating

2.28 gy total from 5 to 500 Hz

Sine vibration, operating

0.013 inch peak-to-peak displacement 5 to 55 Hz

Functional shock, non-operating

20 g, 11 ms half-sine

Transportation package material

Transportation Package material meets recycling
criteria as described in Environmental Guidelines
for Package Design (Tektronix 063-1290-00) and
Environmentally Responsible Packaging Handbook
(Tektronix 063-1302-00).

MTS400 Series MPEG Test Systems Technical Reference
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Specifications

Certifications and Compliances

Table 1-7 lists the certifications and compliances that apply to the MTS400
Series instrument.

Table 1-7: Certifications and compliances

Category Standards or description
EC Declaration of Conformity - | Meets intent of Directive 89/336/EEC for Electromagnetic Compatibility. Compliance was
EMC demonstrated to the following specifications as listed in the Official Journal of the European
Communities:
EN 61326 EMC requirements for Class A electrical equipment for

measurement, control and laboratory use.!

IEC 61000-4-2 Electrostatic discharge immunity (Performance criterion B)
IEC 61000-4-3 RF electromagnetic field immunity (Performance criterion A)
IEC 61000-4-4 Electrical fast transient / burst immunity (Performance criterion B)
IEC 61000-4-5 Power line surge immunity (Performance criterion B)
IEC 61000-4-6 Conducted RF immunity (Performance criterion A)
IEC 61000-4-11 Voltage dips and interruptions immunity (Performance criterion B)
EN 61000-3-2 AC power line harmonic emissions
EN 61000-3-3 Flicker
Australia / New Zealand Complies with EMC provision of Radiocommunications Act per the following standard(s):
Declaration of Conformity -
EMC AS/NZS 2064.1/2 Industrial, Scientific, and Medical Equipment: 1992
FCC Emissions are within FCC Code of Federal Regulations 47, Part 15, Subpart B, Class A limits

EC Declaration of Conformity - | Compliance was demonstrated to the following specification as listed in the Official Journal of the
Low Voltage European Communities:

Low Voltage Directive 73/23/EEC, amended by 93/68/EEC

EN 61010-1 : 2001 Safety requirements for electrical equipment for measurement
control and laboratory use.

U.S. Nationally Recognized UL61010B-1 : 2003 Equipment for measurement use.
Testing Laboratory Listing
Canadian Certification CAN/CSA C22.2 No. 1010.1 : 1992 and No. 1010.1 : 1997

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

Additional Compliance ANSI/ISA S82.02.01:1999 Safety standard for electrical and electronic test, measuring,
controlling, and related equipment.

IEC61010-1:2001 Safety requirements for electrical equipment for measurement,
control, and laboratory use.

1 Emissions which exceed the levels required by this standard may occur when this equipment is connected to a test
object.
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Specifications

Table 1-7: Certifications and compliances (cont.)

Category Standards or description
Installation (Overvoltage) Terminals on this product may have different installation (overvoltage) category designations. The
Category Descriptions installation categories are:

CAT Il Distribution-level mains (usually permanently connected). Equipment at this level is

typically in a fixed industrial location.

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

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

Overvoltage Category

Overvoltage Category Il (as defined in IEC 61010-1)

Pollution Degree Descriptions

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

Pollution Degree 1

Pollution Degree 2

Pollution Degree 3

No pollution or only dry, nonconductive pollution occurs. Products in
this category are generally encapsulated, hermetically sealed, or
located in clean rooms.

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

Conductive pollution, or dry, nonconductive pollution that becomes
conductive due to condensation. These are sheltered locations
where neither temperature nor humidity is controlled. The area is
protected from direct sunshine, rain, or direct wind.

Pollution Degree

Pollution Degree 2 (as defined in IEC 61010-1). Note: Rated for indoor use only.

Equipment Type

Test and measuring

Safety Class

Class 1 (as defined in IEC 61010-1) - grounded product
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Performance Verification

Preparation

Required Equipment

The procedures in this section allow you to verify the performance of the
following MTS400 Series MPEG Test System components:

m  ASI, SMPTE310M, and SPI signal interfaces
®  MPEG Player (play and record functions)

® TS Compliance Analyzer

Before you begin the Performance Verification procedures, perform the
following steps:

®m  Ensure that the procedures are performed only by qualified service personnel
who have read the General Safety Summary at the front of this manual.

®m  Ensure that the service personnel are familiar with system operation (refer to
the MTS400 Series MPEG Test System Getting Started Manual).

The following equipment is required to perform the verification procedures:

m 75 Q BNC-to-BNC cable (quantity of one)
Tektronix part number 174-4954-00

®  DB25-to-DB25 cable (quantity of one)
Tektronix part number 174-4955-00

B A copy of the “sym1.mpg” transport stream file on the E:\ drive of the
MTS400 Series system being tested.

NOTE. The “syml.mpg” transport stream file is supplied with every instrument
in the following directory: E:\Test Streams.

If this file has been deleted from the E:\ drive of the instrument, you will need to
copy this file from the MTS400 Series MPEG Test System Recovery CD-ROM
(Tektronix part number 063-3851-xx) to the E:\ drive of the instrument to be able
to perform these procedures. This CD-ROM is supplied as a standard accessory
with the MTS400 Series system.
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Performance Verification

Preparing the Instrument

2-2

Perform the following steps to prepare the instrument to be tested:

1.
2.

Make sure the dongle is securely installed on the parallel port.

Connect the keyboard and mouse to the appropriate side panel or rear panel
connectors.

Connect the power cord to the rear-panel power input connector.
Make the following cable connections on the instrument (see Figure 2-1):

®  Connect the 75 Q@ BNC-to-BNC cable between the ASI/SMPTE In
connector and the ASI/SMPTE Out connector.

m  Connect the DB25-to-DB25 cable between the DVB/SPI In connector
and the DVB/SPI Out connector.

Power on the MTS400 Series system by pushing the front panel ON/STBY
switch.

After the Windows XP desktop appears, launch Windows Explorer from the
Start menu.

Use Windows Explorer to locate the transport stream file named
“sym1.mpg” in the E:\Test Streams directory. All instruments are shipped
with this file.

Perform the following steps if the sym1.mpg transport stream file has been
deleted from the instrument:

a. Insert the MTS400 Series MPEG Test System Recovery CD-ROM into the
DVD drive of the MTS400 Series system.

b. Use Windows Explorer to copy the transport stream file named
“sym1.mpg” from the CD-ROM to a location on the E:\ drive of the
MTS400 Series system.

Close Windows Explorer.
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Figure 2-1: Cable connections on the MTS400 Series system

Verification Procedures

Perform the following steps to verify that the MTS400 Series system is operating
properly. The steps are written with the assumption that you are performing all of
the steps in order. If you start the procedures in the middle, you will have to
review previous steps for instrument set up.

Verifying the ASl Interface 1. Start the MPEG Player by double clicking the "FESFI*" jcon on the
desktop.

2. Make the following changes in the SPI/ASI/310M menu:
a. Click BNC Port and then click ASI.
b. Click ASI Format and then click Byte.

NOTE. In the SPI/ASI/310M menu, you do not need to make any setting changes
to the Through Out parameter.
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3. Use the File menu to select the transport stream file to play:
a. Click Open... to display the Open dialog box.

b. Use the Open dialog box to navigate to the E:\ drive directory where the
transport stream file named “sym1.mpg” is located.

c. Select the sym1.mpg file, and then click Open to close the Open dialog
box. The transport stream file name (sym1) will appear in the title of the
MPEG Player window.

4. In the Play menu, verify that the Packet Size is set to 188.

NOTE. In the MPEG Player menus, a check mark appears next to the selected
setting for some menu parameters.

5. In the Play menu, click Clock... to open the Clock dialog box shown in
Figure 2-2.

a. Click Internal to set the Clock Source to internal.

b. Verify that the Data Rate is set to 41.470998 Mbps as shown in
Figure 2-2.

c. If necessary, click the Fixed ES Rate box so that a check mark appears in
the box.

d. Click OK to close the Clock dialog box.

Clock X
Clock Source
[Tintemal | | EstRet | [ ExtPik | [ Extsok |
Data Rate
B62
v 270 = 41,470398| (Mbps]

43

Fized ES Rate Default Rate

[ Ok ] [ Cancel

Figure 2-2: Clock dialog box settings
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6. In the Play menu, click Update and then click On.
7. In the Play menu, click Sync and then click TS Packet.

8. In the Play menu, click PCR Initial Value... to open the dialog box shown in
Figure 2-3.

a. Enter 0 in the Base Value entry box.
b. Enter 0 in the Extension Value entry box.

c. Click OK to close the PCR Initial Value dialog box.

PCR Initial Value X
PCR Iritial Walue
Baze Value [33] 0
Extengion ¥ alue [9] 0
| (0] | [ Cancel ]

Figure 2-3: PCR Initial Value dialog box settings

9. In the Play menu, click Source and then click Disk.
10. In the Play menu, click Loop and then click On.
11. In the Play menu, click Auto Play and then click Off.

NOTE. In the Play menu, you do not need to make any setting changes to the
Start/Stop parameters or for the Timer Play parameters.
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Others
Standard | DWE v
MNurneric: Hex v
Ext Play Start ulii

5P| Dutput Enable

12. In the Play menu, click Other... to open the Others dialog box shown in
Figure 2-4.

a.

b.

][ Cancel ]

3

Use the Standard drop down box to select DVB.

Use the Numeric drop down box to select Hex.

The Ext Play Start setting does not matter.

Click on the SPI Output Enable box until a check mark appears.

Click Update to open the Select Update Item dialog box shown in

Figure 2-4.

B Click on Continuity Counter until a check mark appears.

®  Click on PCR/PTS/DTS until a check mark appears.

m  TDS/TOT/STT until a check mark appears.

®  Click on NPT until no check mark appears.

®  Click on Reed Solomon until no check mark appears.

®  Use the Update Method drop down box to select Hardware.
B Click OK to close the Select Update Item dialog box.

Click OK to close the Others dialog box.

Select Update [tem g|

Update Ikem

Cantinuity Counter

PCR/PTS/DTS Update Method . | Hardware
TOTATOTASTT

CInNPT

[] Reed Solomon (I5DE-T only)

[ ok [ Cancel

Figure 2-4: Others dialog box settings and Select Update ltem dialog box settings
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o
1%
TS Compliance
13. Start the TS Compliance Analyzer by double clicking the  #nalvser  jcon on
the desktop.

14. In the MPEG Player tool bar, click the green Play arrow to start playing the
transport stream file.

15. In the Open Transport Stream window, click Stream Interpretation.

16. Make the following setting changes in the Stream Interpretation display (see
Figure 2-5).

a. Select DVB as the Base Standard.

b. Select No Extensions as the Region.

¥ Open Transport Stream... E]
Select the standard and region you wish to use:
F Base Standards Regions [ Script Files
MPEG i 1o Extensions T
B oo i
@) a1sc BB racr et B i scp
@ 508 &8 aus B
1]
L]
F NEar;
[ custom Scripts [ File Seript Validation
Scripts D\ranmryi CProgram FilesiTektroniximpeg M TS400iscriptsh, ‘[ Browwse ]

Figure 2-5: Steam Interpretation display in the Open Transport Stream window
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17. In the Open Transport Stream window, click Real Time Analysis.

18. Make the following setting changes in the Real Time Analysis display (see
Figure 2-6).

a. In the Interfaces drop-down box, select ASI.

b. In the Interfaces Settings section, click on the Time Stamping box until a
check mark appears.

¥ Open Transport Stream... @

irterfaces

]
@ Select from the available interfaces _|

“Interface Settings -

Time Stamping

Figure 2-6: Real Time Analysis display in the Open Transport Stream window

19. Click OK to close the Open Transport Stream window.

20. After a few seconds, the TS Compliance Analyzer window opens with the
analysis results of the ASI transport stream (see Figure 2-7).
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21. Verity the following in the analyzer window:

B The TS Availability and Sync indicators at the bottom left of the
analyzer window are green.

®  The bit rate readout at the bottom of the window reads 41.471 Mbps.

NOTE. It is normal if indicators other than the TS Availability and Sync turn red.
This merely indicates that the software is operating and has detected errors in
the transport stream.

@ localhost - MPEG TS Compliance Analyzer
File Havigation Settings Captureyu™ Record Help

& (@) Restart anaysis | (Eeck (rorva | @ preterences T @] @) RS @ am Bosot WS

4
Frogram | Tests | SiPS!| D | Packets ¥ Summary | MPE Sessions

= @ Transpart Stream. I 1, Netwark Nemme: ‘E‘a No PAT
@ Program 1 Adherent | =3 =

Q Program 2 Adherert Il ' | | veme | nwameer C 3

@ FProgram 3 Adherent Il ‘e Adherent | 1 [ | 2,542 Mbps 6.15% 2,538 Mbps 2546 Mbps
@ Frogram 4 Adherent ¥ En QD Adherentl 2 I 431BMbps 10443 4313 Mops 4326 Mbps
@ Program 5 Adherent V Zn Adherent Il 3 I 5490 Mbps  13.28% 5.485 Mbps 5494 Mops

Adberst 1Y 4 — 10699 Mh...  2558% 10.695 Mh... 10.707 Mo..
@ Adnerent v 5 ] 16 040 M 36.60% 16.036 Mb... 16.043 Mb

MULL PID 3191 (0.

2.264 Mbps 5.46% 2261 Mhps 2297 Mbps

| @ TR101 290 | Q other | O SFH Error | Event Log

g 11 Syne E 21 Transport E 31 & NIT Actual

@ 125y Byte @ 22cRe () 310 MIT Cther
@ 13apaT @ 2:3.a PCR Repetition @D 3.2 5l Repetition
@ 1.4 Cortinuity @ 2:3b PCR Discortinuity Indicator @ 3.4.8 Unret PD
@ 1.5aPNT () 24 PCR Accuracy D 358 50T Actual
Q@ 16PD @ 25pT3 () 350 SOT Other
Q@ z6CAT @ 35267 Actual
() 36 EIT Gther
@ z5cETPF
@ 37RST
Q@3&TOT

T avalabity @)||Sync @) Btrate 41471002 Mops @188 Packet Sizs 188 |DVE| Mo Extensions | |irtertace - as!| [l 1

Figure 2-7: ASl interface analysis results
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Verifying the MPEG ~ 22. In the Record menu of the TS Compliance Analyzer, click Record Settings to
Record Function open the dialog box shown in Figure 2—8. Make the following setting
changes in the dialog box:

a. Click on the ellipse box at the far right of the Path entry box to open the
Set Recording Name window.

b. In the Set Recording Name window, navigate to the F:\ drive on the
MTS400 Series system.

c. In the file name box, enter the following file name:
record test.mpeg
d. Click Save to close the Set Recording Name window.
e. In Record Settings window, enter 300 in the File Size entry box.

f. Select Manual as the Trigger type (a green dot appears next to the
selected trigger type).

g. Click on the “Activate this dialog when recording starts” box until a
check mark appears.

“¥ Record Settings

@ Cornpicte (NNRNNNNNNNNNARRN AR AN RN RN RRRE N H 100

Target file

Path |F:'lrecordtest.mpeg |[ ]

File Size Pretricger
0%
| 300 W y
1] =0 100

Oz at 41.471 Mbps OME (0= &t 41.471 Mbps)

Trigger

@ lanual O External O Test Failure O Timed
[>

Bctivate this dialog when recording starts

Figure 2-8: Record Settings dialog box
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23. Click the Arm button. A red message appears in the Record Settings window
stating that the recording function is armed (see Figure 2-9).

“¥ Record Settings

QD Armed | | o=
Recording iz armed. ’ e ] l | Stop ]
Target file
Path | |
File Size Pretricger
0%
| ME
1] =0 100
Oz at 41.471 Mbps OME (0= &t 41.471 Mbps)
Trigger
Activate thiz dislog when recording starts

Figure 2-9: Record Settings window with the recording function armed

24. Click the Start button. A red message appears in the Record Settings window
stating that the recording is currently in progress.

25. Observe the green bar showing the recording progress across the top of the
window. The recording should take about 30 seconds to complete. When the
recording is done, the progress bar says “Complete” as shown in Figure 2-8.

26. After the recording is finished, click Close to close the Record Settings
window.
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27. Perform the following steps to verify that the transport stream file was
recorded to the F:\ drive of the instrument:

a. In the Record menu of the TS Compliance Analyzer, click Record
Settings to open the dialog box shown in Figure 2—8 on page 2-10.

b. Click on the ellipse box at the far right of the Path entry box to open the
Set Recording Name window.

c. In the Set Recording Name window, use the up arrow to navigate to the
F:\ drive on the MTS400 Series system.

d. Verity that the following file name appears:

record test.mpeg
e. Click Cancel to close the Set Recording Name window.
f. Click Close to close the Record Settings window.

28. Close the TS Compliance Analyzer by clicking Exit in the File menu.
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Verifying the SMPTE310M
Interface

29. In the MPEG Player window, stop the player by clicking on the black Stop

button on the tool bar.

30. In the SPI/ASI/310M menu, click BNC Port and then click 310M 8VSB

&\
TS Compliance
Analyser

31. Start the TS Compliance Analyzer by double clicking the
the desktop.

icon on

32. In the MPEG Player tool bar, click the green Play arrow to start playing the

transport stream file.

33. Verity that the TS rate displayed at the bottom of the MPEG Player window

displays the SMPTE310M rate of 19.392658 Mbps (see Figure 2-10).

&% Sym1 - MPEG Player
File Yiew Play SPIfASI/310M Uity

ooo
PAT PID:0x0, ThiID:0x0, TSID:Ox1, Prg:5
=B PMT PID:0xE4, ThID:0x2, Prghio:0x1
ik WIDEO PID:OxEE, StrmTyp:0xZ
£ AUDIO PID:0x78, StrmTyp:0xd
A AUDIO PID:OxEZ, StrmTyp:0xd
PCR PID:Ox6E
=B PMT PID:0xCE, THID:0x2, Prghio:0x2
K=h WIDEO PID:0xDZ, StrmTyp:0xZ
A AUDIO PID:OxDC, StemTypilxd
A AUDIO PID:OEE, StrmTyp:0xd
PCR PID:0xDZ
= B PMT PID:0x12C, THID:0x2, Prghio:0x3
= WIDEO PID:Ox136, StrmTyp:0x2
A AUDIO PID:0x140, StrmTyp:0xd
A AUDIO PID:Ox144, StrmTypiOxd
) PCR PID:Ox136
=B PMT PID:0x190, ThID:0x2, Proho:0x4
=k YIDED PIDi0:194, StrmTypi0x2
A AUDIO PID:Ox 144, StrmTyp:Oxd
£ AUDIO PID:Ox1AE, StrmTypidxd
PCR PID:0x194
=B PMT PID:Ox1F4, ThiID:0xZ, Proho:0xs
e VIDEC PID:Ox1FE, StrmTypi0x2
_ﬂ AUDIO PID:0x208, StrmTyp:0x4 V

D>

e »
= -

o003 |

DYE 188 IMTERMAL

19.392658Mbps

Figure 2-10: MPEG Player playing a SMPTE310M transport stream
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34. In the Open Transport Stream window, click Real Time Analysis.
35. In the Interfaces drop-down box, select SMPTE.
36. Click OK to close the Open Transport Stream window.

37. After a few seconds, the TS Compliance Analyzer window opens with the
analysis results of the SMPTE310M transport stream (see Figure 2—11).

38. Verity the following in the analyzer window:

®  The TS Availability and Sync indicators at the bottom left of the
analyzer window are green.

®  The bit rate readout at the bottom of the window reads 19.393 Mbps.

NOTE. It is normal if indicators other than the TS Availability and Sync turn red.
This merely indicates that the software is operating and has detected errors in
the transport stream.

39. Close the TS Compliance Analyzer by clicking Exit in the File menu.

@ localhost - MPEG TS Compliance Analyzer
File Havigation Settings Captureyu™ Record Help

= oﬁas{anAnalys\s @ @ & preterernces P @] @) " 2+ ]

4

Program ‘ Tests | SIPS|| PID | Packets »| Summary ‘ MPE Sessions
= @ Transpart Stream. I 1, Netwark Neme: ‘E‘s No PAT

@ Program 1 Adherent | =x =

@ Program 2 Adherert Il ' | | veme | nwameer B R L

@ Frogram 3 Adherent Il 'En @ NULLPID #1381 (0 1.075 Mbps 5.55% 1,006 Mbps 1.086 Mops

C Program 4 &dherert v g ° Addherent | 1 1.188 Mbps B14% 1.184 Mbps 1.194 Mbps

@ Program 5 Sdherent V i@n @ ~cherent | 2 2.020 Mbps 10.44% 2017 Mbps 2,024 Mbps
@ sdherent Il 3 2567 Mops  13.27% 2.561 Mbps 2569 Mops
° Adherent v 4 5.001 Mbps 25.64% 4998 Mbps 5007 Mops
@ Adnerent v 5 I 7 502 Mops  38.77% 7.490Mbps 7508 Mops

| @ TR101 290 | Q other | O SFH Error | Event Log

g 11 Syne g 21 Transport g 31 & NIT Actual

@ 125y Byte @ 22cRe (2 310 NIT Other
@ 13apaT @ 2:3.a PCR Repetition @ =2 5l Repetition
@ 1.4 Cortinuity @ 2:3h PCR Discortinuity Indicator @ 3.4.8 Unret PD
@ 1.5aPNT () 2.4 PCR Accuracy @ 352507 Actual
Q@ 16PD @ 25pT3 () 3.5b SDT Other
Q@ z6CAT D 352 6T Actual
(D 360 EIT Cther
@ z5cETPF
@ 37RST
Q@3&TOT

T avalabity @||Sync @) Bt rate 13.392650 Mops @ 188| Packet Sizs : 188 |DVE| No Extensions| |Intertace - sweTE| [ (8

Figure 2-11: SMPTE310M interface analysis results
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Verifying the SPl Interface  40.

41.

42.

43.
44.
45.
46.

47.

In the MPEG Player window, stop the player by clicking on the black Stop
button on the tool bar.
g
b}

TS Compliance

Start the TS Compliance Analyzer by double clicking the ~ #mavser  jcon on
the desktop.

In the MPEG Player tool bar, click the green Play arrow to start playing the
transport stream file.

In the Open Transport Stream window, click Real Time Analysis.
In the Interfaces drop-down box, select DVB Parallel.
Click OK to close the Open Transport Stream window.

After a few seconds, the TS Compliance Analyzer window opens with the
analysis results of the SPI transport stream (see Figure 2-12).

Verify the following in the analyzer window:

B The TS Availability and Sync indicators at the bottom left of the
analyzer window are green.

®  The bit rate readout at the bottom of the window reads 19.393 Mbps.

NOTE. It is normal if indicators other than the TS Availability and Sync turn red.
This merely indicates that the software is operating and has detected errors in
the transport stream.

48.

Close the TS Compliance Analyzer by clicking Exit in the File menu.
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@ localhost - MPEG TS Compliance Analyzer

File Wavigation Settings CaptursVu™ Record Help

B (@) Restart aneiysis () Q & prererences @) @@ UBE @ am b [ ]

4
Pragram | Tests | supsi | PID | Packets ¥| Summery | WPE Sessions

<

= @ Transport Stream ld 1, hetwork Narme: ADHERENT
@ Frogram 1 Adherent | Ep

gttt [T e | e ] o |5 | w1 o |
@ Program 3 Adherent Il '2n @ NULLPID #1391 (0... 1.069 Mbps 5.51% 1.033 Mbps 1.087 Mops
@ Program 4 Adherent Iv 'E» @ Acherent| 1 1197 Mbps 6.43% 1482 Mops 1133 Mbps
@ Frogram 5 Adherent v @ Acherert 2 2021 Mbps  10.44% 2.015 Mbps 2.026 Mbps
@ Acherentl 3 2569 Mbps  13.27% 2561 Mbps 2572 Mbps
@ Aoherent Iv 4 5005 Mbps  25.60% 4.996 Mbps 5.011 Mbps
@ Acherent v 5 R 7 503 Mbps  38.78% 7.493 Mbps 7506 Mbps

|E|Q Transpert Stream: Id 1, Netweork Name: ADHERENT NETWORK

@ TR101290 | @ ather| (O SFNError | Evert Log

g 1.1 Syne g 21 Transport g 3.4 NIT Actual

@ 125yncByte Qzzcre O 318 NIT Cther
@ 13aPAT @ 2.3.a PCR Repetiion @ 3.2 31 Repetition
@ 1.4 Cortinuity @ 2:3.b PCR Discortinuty Indicator @ 3.4.3 Unref FID
@ 15aPMT () 2.4 PCR Acouracy @ 352 50T Actusl
Q@ 1EPD Q25p1s () 3.5 ST Cther
@ zecar @ 388 ET Actual
() 36REIT Cther
@ 36cETPF
@ a7rsT
@zsTOT

| ¥

15 avaiisbiity @ |Sync @)||Bit rate 19 392660 Mbps @ 188 || Packet Size  188| |DVE | No Extensions | |Imerface : DVE Paraiel | [l

Figure 2-12: SPI interface analysis results

Shutting Down the  49. After you have checked the SPI interface, you have completed the Perfor-
Instrument mance Verification procedures. Perform the following steps to power down
the instrument:

a.

Select Shutdown from the Start menu. After the instrument shuts down,
you will see a message saying its safe to turn off the instrument.

Use the front-panel power switch to turn the instrument off.
Remove the two signal cables from the rear panel of the instrument.

Remove the power cord from the instrument.

== End of document ==
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