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MPEG & AER| ZLIEH
» MTM400

» Characteristics

Power Requlrements Monlitoring *1 Maximum transport stream bit rate is dependent on trans-
Poier Consumpton oninal - Data Rate e e e,
Voltage — 100 to 240, Maximum Data Rate — 155 Mbps! is excesded to ensure critical measurements continue to
Frequency — 50/60 Hz. Minimum Data Rate — 250 Kbps. be performed
» TR 101 290 Tests and Measurements \
1st Priority Measurements 2nd Priority Measurements 3rd Priority Measurements
11 Ts_sync_loss 2.1 Transport error 3.1a NIT_actual_error
1.2 Sync_hyte_error 2.2 CRC_error 3.1b NIT_other_error
1.3aPAT error 2 2.3a PCR_repetition_error 3.2 Sl repetition error
1.4 Continuity_count_error 2.3b PCR_discontinuity_indicator_error 3.4a Unreferenced PID
1.5a PMT _error_2 2.4 PCR_accuracy_error 3.5a SDT_actual_error
1.6 PID_error 2.5 PTS_error 3.5b SDT_other_error
2.6 CAT error 3.6a EIT_actual_error
3.6b EIT_other_error
3.6¢ EIT_PF_error

3.7 RST_error

3.8 TDT _error
» MPEG over Gigabit Ethernet (Gigabit Ethernet IP Option GE) \

Interconnect Port Options

Opt. GE Gigabit Ethernet Interface with 10/100/1000 BASE-T RJ45 electrical port

Optical SFP modules which plug into MTM400 Opt GE to provide optical connectivity

Opt. SX 1000BASE-SX Short Wavelength Optical port with LC connector for MTM400 Gigabit Ethernet Interface
(multi-mode 850 nm)

Opt. LX 1000BASE-LX Long Wavelength Optical port with LC connector for MTM400 Gigabit Ethernet Interface
(single-mode 1310 nm)

Opt. ZX 1000BASE-ZX Optical port with LC connector for MTM400 Gigabit Ethernet Interface (single-mode 1550 nm)

Maximum Data Rate

155 Mbs/s

AS| Output

ASl-compliant with specification EN 50083-9
ASl smocthing can be activated to compensate for bursty IP traffic

Protocol Stack Support

IPv4 support
UDPAP/Ethernet
UDPAPALAN/Ethernet
RTP/UDF/IP/Ethernet
RTP/UDP/IP/YLAN/Ethernet

multi-cast and Control Support

IGMP v2 support
ARP
ICMP (inbound and outhound ping)

|P Packet Support

7 transport stream packets per IP packet
FEC (FEC is parsed but is not processed)

Session Support

Discovery of all sessions/flows on the link with RTP/UDP and TS present indicator
Session bit rate monitoring IP packet error status of all sessions

6 MPEG Transport Stream Monitor - www.tektronix.com/video
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» MPEG over Gigabit Ethernet (Gigabit Ethernet IP Option GE) {continued)

Display Features

~

Statistics

Statistics:

Static IP header contents

Total bit rate for all Ethernet traffic
Instantaneous TS bit rate for selected IP session
Errored packets

Dropped packets

Graphs

IP session TS bit rate
Select IP address and port number from a tabular sessions list (sessions graph)
IP packet Inter-arrival time of selected IP session Min, Max and Average (irend graphs)

Alarms

User definable thresholds for:
Errored packets

Dropped packets

Packet Inter-arrival time

Control

Controls:

Line select (optical, electrical rate)

Filters for MAC, IP, Port

Protocol control for ARP, RTP, IGMP and VLAN

RTP Support

Indicate out-of-order packets
Indicate dropped packets

» Coded Orthogonal Frequency Division Multiplex (COFDM Option CF)

Input Frequency Range

50 MHz to 858 MHz in 166.7 or 62.5 kHz steps

Tuning Accuracy

Better than £50 ppm typical

Channel Bandwidth

6 MHz, 7 MHz, and 8 MHz (SW selectable)

Connector Style

F Type with BNC adapter

Input Termination Impedance

75 € nominal

Input Return Loss

8 dB typical 50 MHz to 858 MHz

Rx Lock Status

Indicated by LED on rear panel and by the Ul

Modulation Scheme Supported

QPSK (40AM), 16QAM, and 64QAM modulation

Transmission Modes

2K carriers and 8K carriers

Hierarchical Modes

All hierarchies are supported, including no hierarchy, and alpha =1, 2 and 4

Viterbi puncture rates

112,243, 3/4,5/6, 7/8

Guard interval

1/32, 1116, 1/8, 1/4

Spectrum Polarity

The receiver will operate with both inverted and normal spectral polarity

Input Signal Amplitude Range

QPSK (4QAM): —85 dBm 1o —10 dBm (24 dBuVY to 99 dBuY) typical
16QAM: —80 dBm to —10 dBm (29 dBuY to 99 dBuV) typical
640AM: —72 dBm to —15 dBm (37 dBuY to 94 dBuV) typical at all code rates

MPEG Transport Stream Monitor - www.tektronix.com/video
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MPEG & AER| ZLIEH
» MTM400

» RF Measurements

Carrier Offset

Carrier offset is measured from the tuned channel frequency to an accuracy of =10 ppm, typical

Carrier-to-Noise Ratio (CNR)

Display Range:
6 dB to 40 dB for QPSK {4QAM):
11 dB to 40 dB for 160AM
16 dB to 40 dB for 640AM
Resolution: 1 dB
Accuracy: =1 dB to 30 dB C/N, typical

EVM (Error Vector Magnitude)

Display Range:

1% to 30% rms, for QPSK

1% to 20% rms, 16QAM

1% to 8.5% rms, 64Q0AM
Resolution: 0.1%
Accuracy: Within 20% of reading, typical

Modulation Error Ratio (MER) with Equalizer

Both MER Peak and MER Average shall be displayed as measured across all carriers
Display Range:
6 dB to 37 dB for QPSK (4QAM)
11 dB to 37 dB for 16QAM
16 dB to 37 dB for 640AM
Resolution: 0.1 dB
Accuracy: =1 dB to 30 dB, typical

Constellation

The RF constellation is displayed on the Ul

Channel Impulse Response

Measurement of channel impulse response and SFN delay

Channel Spectral Response

Active receive channel spectrum, RF level vs. frequency

Bit Error Ratio (BER) Pre FEC, BER and Error Sec BER values are displayed
Post Reed Solomon (BER) Post RS BER {uncorrectable error count) displayed
Transport Error Flag (TEF) Alarm generated on detection of a TEF

» 8 Vestigial Side Band (8-VSB Option VS)

Input Frequency Range

54 MHz to 860 MHz, VHF/UHF channels 2 to 69 (to include low VHF frequencies)

Input Signal Level

—72 dBm to —2 dBm (23 dBmV to +47 dBmV), typical

Modulation Format

8VSB in accordance with ATSC A/53B

Receiver Bandwidth 6 MHz

Input Termination Impedance 75 Q nominal
Connector Type F Type Connector
Input Return Loss 8 dB, typical

RF Measurements

RF Lock

RF lock is indicated by an LED on the rear panel and a status indicator on the Ul

Input Level

Range:

—72 dBm to -2 dBm

—23 dBmV to +47 dBmV relative to 75 Q
Resolution: 1 dB
Accuracy: +3 dB, typical

Error Vector Magnitude EVM)

Display Range: <=3% to 12.5% rms
Resolution: 0.1%, typical

Equivalent Modulation Error Ratio (MER)

Display Range: 17 dB to 31 dB
Resolution: 1 dB
Accuracy:

+1 dB for MER <25 dB

+3 dB for MER 25 dB to 32 dB typical

Signal-to-Noise Ratio (SNR)

Display Range: 15 dB to 35 dB
Resolution: 1 dB
Accuracy:

+1 dB for SNR <25 dB

+3 dB for SNR 25 dB to 32 dB typical

Bit Error Ratio (BER)

Pre FEC, SER and Error Sec BER values displayed on Ul
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QPSK (L-Band) Interface Characteristics (Option QP)

\

Input Frequency Range

950 MHz to 2150 MHz step size of 1 MHz

Input Signal Amplitude Range

—60 dBm to —30 dBm for a CBER of <1e-6

Modulation Format

QPSK in accordance with ETSI EN 300 421

Modulated Baud Rate 1 MBaud min, 45 MBaud max
Viterbi Values Supported 1/2,2/3, 3/4,5/6, 6/7, 7/8

FEC In accordance with ETSI EN 300 421
Connector Style F-style

Input Termination Impedance 75 Q nominal

Input Return Loss

10 dB min, 950 MHz to 2150 MHz typical

Loopthrough Output Amplitude

—6 dB to +3 dB typical

Loopthrough Output Reverse Isolation

30 dB typical

LNB Supply Voltage

Selectable; 13.0 YV +1.5Vor 180V =15 Y

LNB Supply Maximum Current

200 mA maximum

LNB 22 kHz Signaling Frequency

17.6 KHz min, 26.4 KHz max (22 kHz +20%)

LNB 22 kHz Signaling Amplitude

600 mV,, ,, nominal with 100 <2 load

QPSK (L-Band) and 8PSK Interface Card (Option EP)
Interface option EP provides both QPSK (L-Band) and 8PSK interface and measurement capability.

» QPSK (L-Band) Interface Characteristics (Option EP)

Input Frequency Range 950 MHz to 2150 MHz step size of 1 MHz
Modulation Format QPSK in accordance with ETS| EN 300 421
Modulated Baud Rate 1 MBaud min, 30 MBaud max

Viterbi Values Supported 1/2, 2/3, 3/4,5/6, 6/7, 7/8

FEC In accordance with ETSI EN 300 421
Turbo Viterbi Values Supported 1/2,2/3, 3/4,5/6,7/8

Turbo FEC Turbo Code

Connector Style F-style

Input Termination Impedance 75  nominal

LNB Supply Voltage

Selectable; 13.0Y¥ +1.5Vor 180V 15V

LNB Supply Maximum Current

200 mA maximum

LNB 22 kHz Signaling Frequency

17.6 kHz min, 26.4 kHz max (22 kHz £20%)

LNB 22 kHz Signaling Amplitude

600 mV,,_, nominal with 100 €2 load

Modes Supported

Turbo QPSK, QPSK DSS, QPSK DCII, QPSK DVB

RF Measurements

RF Lock

RF lock is indicated to the user by an LED on the rear panel and a status icon on the Ul

Input Level (Signal Strength)

Range: —60 dBm to —30 dBm
Resolution: 1 dBm
Accuracy: =5 dBm typical

EVM (Error Vector Magnitude)

Display Range: =4.0% to =30.0% rms
Resolution: 0.1%

MER (Modulation Error Ratio) with Equalizer

Display Range: 10 to 26 dB with Equalizer
Resolution: 1 dB
Accuracy: +2 dB typical for range 10 to 20 dB

SNR (Signal-to-Noise Ratio)

Display Range: 5 1o 35 dB
Resolution: 1 dB
Accuracy: =2 dB typical for range from 5 to 30 dB

Pre Reed Solomon (RS) BER

Pre-RS BER is displayed on the Ul

Post RS BER and TEF (Transport Error Flag)

Post Reed Solomon BER (TEF ratio), TEF rate and number of Transport Error Flags (TEF count) are displayed on the Ul

Constellation

The RF constellation is displaved on the Ul

MPEG Transport Stream Monitor - www.tektronix.com/video
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» MTM400
» 8-Phase Shift Key {8-PSK - Turbo Code) {Option EP) \
Input Frequency Range 850 MHz to 2150 MHz in 100 kHz steps
Modulation Format 8PSK in accordance with EN301-210 SNG™
Modulated Baud Rate 1 MBaud min, 30 MBaud max
Turbo Viterbi Values Supported 2/3, 3/4 (2.05), 3/4 (2.1) 5/6, 8/9
Turbo FEC Turbo Code
Connector Style F-style
Input Termination Impedance 75 © nominal
LNB Supply Voltage Selectable; 13.0V 1.5V or18.0V 1.5V
LNB Supply Maximum Current 200 mA maximum
LNB 22 kHz Signaling Frequency 17.6 kHz min, 26.4 kHz max (22 kHz £20%)
LNB 22 kHz Signaling Amplitude 600 MV, with 100 < load
Modes Supported Turbo 8-PSK
RF Measurements
RF Lock RF lock is indicated to the user by an LED on the rear panel and a status icon on the Ul
Input Level (Signal Strength) Range: —60 dBm to —30 dBm

Resoltion: 1 dBm
Accuracy: +5 dBm, typical
EVM (Error Vector Magnitude) Display Range: =4.0% to =30.0% rms
Resolution: 0.1%
MER (Modulation Error Ratio) with Equalizer  Display Range: 10 to 26 dB with Equalizer
Resolution: 1 dB
Accuracy: +2 dB typical for range 10 to 20 dB
SNR (Signal-to-Noise Ratio) Display Range: 5 to 35 dB
ResolLtion: 1 dB
Accuracy: +2 dB typical for range from 5 to 30 dB

Pre Reed Solomon (RS) BER Pre-RS BER is displayed on the Ul
Post RS BER and TEF (Transport Error Flagy ~ Post Reed Solomon BER (TEF ratio), TEF rate and number of Transport Error Flags (TEF count) are displayed on the Ul
Constellation The RF constellation is displayed on the Ul

“2 For information on QPSK/SPSK measurement capability and DVB-S2 transmission support, please contact Tektronix Product Marketing.

» QAM Interface Characteristics (Options QA, QB2, QC) \
QAM Annex A QAM Annex B QAM Annex C
Input Frequency Range 51 MHz to 858 MHz, 62.5 kHz steps 88 MHz to 858 MHz, 62.5 kHz steps
Modulation Format 16QAM, 64QAM, 256QAM compliant with 640AM, 2560AM compliant 16QAM, 640AM, 256 QAM compliant
ITU J-83 and DVB-C ETS 300 429 with [TU J-837% with ITU J-83
SCTEO7 Compliant
Modulation Baud Rate 5 Mbaud/s min. 5.057 Mbaud/s and 5.360 Mbaud/s 5 Mbaud/s min.
6.952 Mbaud/s max. 5.5 Mbaud/s max.
Input Signal Level —59 dBm to —19 dBm (50 dBuVY to —64 dBm to —19 dBm (45 dBuV to —59 dBm to—19 dBm (50 dBuY to
90 dBuVY relative to 75 £2), with a 90 dBuV relative to 75 €2), with a 90 dBuV relative to 75 £2), with a
16, 64 and 256 QAM input, typical 64 and 256 QAM input, typical 16, 64 and 256 QAM input, typical
Input Signal Level 50 dBuVY to 90 dBuY, with a 16, 64 and 256 QAM input
Ultimate Modulation Error Ratio 38 dB, typical
Receiver Bandwidth 8 MHz nominal 6 MHz nominal
Input Termination Impedance 75 Q nominal
Input Return Loss —6 dB min, —10 dB typical, 51 MHz to 858 MHz
Loopthrough Power Gain 1.5 dB to 4 dB typical, 51 MHz to 858 MHz N/A N/A
Loopthrough Noise Figure 8 dB typical N/A N/A
Loopthrough Output Return Loss >10 dB typical N/A N/A

"% Level 1 and Level 2 interleaving support compliant with all ITU J-83 Annex B, excluding |, J = 128,7 and 128,8.
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» QAM Annex A/C Measurements (Option QA or QC})

\

RF Lock RF lock is indicated by a LED on the rear panel and a status icon on Ul
EVM (Error Yector Display Range for 64 QAM: <1% to =5% rms
Magnitude) Display Range for 256 QAM: =1% to =2.5% rms
Resolution: 0.1%
Accuracy: Within 20% of reading for S/N >»25 dB, typical
Ultimate MER (Modulation 38 dB, typical

Error Ratio)

Post RS BER and TEF
(Transport Error Flag)

Post Reed Solomon indicative BER (uncorrectable error count) and
number of Transport Error Flags are displayed on the Ul

Constellation

The RF constellation is displayed on the Ul

» QAM Annex B Measurements (Option QB2)

\
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RF Lock

RF lock is indicated by a LED on the rear panel and a status icon on Ul

Input Level (Signal Strength)

Range: —64 dBm to —19 dBm
Resolution: 1 dBm
Accuracy: +3 dBm, typical

EVM (Error Vector Magnitude)

Display Range for 640AM: <1% to =5% rms

Display Range for 2560AM: <1% to =2.5% rms
Resolution: 0.1%

Accuracy: Within 20% of reading for S/N 25 dB, typical

MER (Modulation Error Ratio)
with Equalizer

Display Range for 640AM: 22 dB to 37 dB
Display Range for 256QAM: 28 dB to 37 dB
Resolution: 0.1 dB
Accuracy:

+1 dB for MER <25 dB

+3 dB for MER 25 dB to 34 dB, typical

SNR Display Range for 64 QAM: 22 dB to 37 dB
Display Range for 256 QAM: 28 dB to 37 dB
Resolution: 1 dB
Accuracy:
+1 dB for MER «25dB
+3 dB for MER 25 dB to 34 dB, typical
BER Pre FEC, SER and Error Sec BER values are displayed
Post RS BER and TEF Post Reed Solomon BER (uncorrectable error count) and number
(Transport Error Flag) of Transport Error Flags are displayed on the Ul
Constellation The RF constellation is displayed on the Ul
Environmental Electromagnetic Compatibliity
Temperature — EC Declaration of Conformity —

Operating: +5 °C to +40 °C.

Noncperating: -10 °Cto +60°C,

Humidity —

Operating: Meairnum relatie humidiy 80% for
temperatures up to 31 °C decreasing Inearly to
50% relative humnidity at 40 °C.
Nonoperating: 10% to 95% relative humidity, non-

condensing.
Altitude —
COperating: O mto 3000 m.

Nonpgarating: 0 m fo 12000 m

Random Vibration —

Weets EN55103. Electromagnetic environment E4.
Australia/New Zealand Declaration of Conformity —
IMeets AS/NZS 2064,

FCC -

Emissions are within FCC CFR 47, Part 15, Subpart
B Clags A limits,

Safety
Meets 73/23/EEC, ENGT1010-1, UL3111-1 and
CAN/CSA 22.2 No. 1010.1-82, IEC61010-1,

Operating: & to 500 Hz, Gyys = 0.28.
Nonoperating: 5 10 500 Hz, Ggye = 2.28.

Functional Shock —

Operating: 30 G, half sine, 11 ms duration.
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» Ordering Information
MTM400
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Optlons

0Opt 01 — Triggered recording capabllity up to
160 MB.

Opt. 02 — Transport streamn service information
analysis (PSISIPSIP/ARIB view)

Opt. 03 — Template testing (for user-defined
senvice plan testing).

Opt. 04 — In-depth PCR analysis with graphical
result views.

Opt. 05— Bit rate testing functionality.
Opt 06 — Service logaing.
Opt. CF—COFDM interface.

Opt GB2 — QAM Annex B Level 1 and Level 2
Interface

Opt. EP — 8PSK/QPSK interface.
Opt. VS — 8-VSE interface.

Opt QA — CAM Annex A interface.
Opt. QC — CAM Annex C interface.
Opt. QP — QFSK interface.

Opt. GE — Gigabit Ethernet interface with
10/100/1000Base-T RJ45 electrical port,

Opt. SX — 1000Base-SX Short Wavelength Optical
port with LC connector for MTM400 Gigabit
Ethernet interface (Multi Mode 850 nm).

Opt. LX — 1000Base-1x Long Wavelength Optical
port with LG connector for MTM400 Gigabit
Ethemet interface (Single Mode 1310 n).

Opt. ZX — 1000Base-ZxX Optical port with LC
connector for MTM400 Gigabit Ethernet interface
{Single Mode 1550 nm).

MPEG Transport Stream Monitor - www.tektronix.com/video 11
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» MTM400

International Language
Options

Opt. LO — English User Guide.
Opt L5 — Japanese User Guide.

Complementary Products

MTS4SA - Standalone Deferred Time Software
package.

Opt. TSCL — DYB/ATSC/ARIB TS Compliance

Analyzer Software (TS file size limited to 192 MB).

For full details see separate data sheet.
MLM1000 — Multilayer Monitor software package
(for full details see MLM1000 data sheet).
Service

Opt. R3 — Repair service three years.

Opt. RS — Repair service five years.

Power Connectlons

Opt. A0 — Morth America power plug.

Opt. A1 - Universal Euro power plug.

Opt. A2 - United Kingdom power plug.
Opt. A3 — Australia power plug.

Opt. Ad — 240V North America power plug.
Opt. AS — Switzerland power plug.

Opt. A6 — Japan power plug.

Opt. A10 — China power plug

Opt A99 — No power cord or AC adapter,

Fleld Upgrade Kits

MTMAFQA - Field upgrade kit to add QAM
Annex Ainterface 10 an existing probe
MTMAFQC — Field upgrade kit to add QAN
Annex Cinterface 1o an existing probe.

MTM4FQP — Field upgrade kit to add LPSK
interface to an existing probe.

MTMA4FCF — Field upgrade kit to add COFDM
interface.

MTM4FGB2 — Field upgrade kit to add QAM
Annex B interface.

MTMAFEP — Field upgrade kit to add 8PSK/
QPSK interface.

MTMAFYS — Ficld upgrade kit toadd 8-VSB interface.

MTMAUP Opt. 01 — Field upgrade kit 1o add triggered
recording capability up 1o 160 MB.

MTMA4UP Opt. 02 — Field upgrade kit to add
transport stream service information analysis
(PSI/Slf PSIF/ARIB view).

MTM4UP Opt. 03 — Field upgrade kit to add tem-
plate testing (for user-defined sernvice plan testing).
MTMA4UP Opt. 04 — Field upgrade kit to add in-
depth PCR analysis with graphical result views.
MTM4UP Opt. 05 — Field upgrade kit to add bit
rate testing functionality.

MTMA4UP Opt. 06 — Field upgrade kit to add
service logging.

MTMA4FGE — Opt. GE Upgrade kit 10 add Gigabit
Ethernet Interface with 10/100/1000Base-T RJ45
electrical port to MTR400,

MTMA4FGE Opt. SX — Upgrade kit to add
1000Base-SX Short Wavelength Optical port with
LC connector (Multi Mode 850 nm) for MTM400
Gigabit Ethernet Interface.

MTMA4FGE Opt. LX- Upgrade kit 10 add
1000BASE-LX Long Wavelength Optical port with
LC connector (Single Mode 1310 nm) for
MTM400 Gigabit Ethemnet Interface.

MTMA4FGE Opt. ZX— Upgrade kit to add Upgrade
kit to add 1000BASE-ZX Optical port with LC
connector (Single Mode 1550 nm) for MTM400
Gigabit Ethernet Interface.

MTMA4FGE Opt. IFC — Cne-time install of all
selected options and calibration for ong product.
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