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                    Introduction 

This demonstration guide illustrates how the DTMB (CTTB) measurement application adds convenience to DTMB (CTTB) system development and manufacturing for both multi-carrier and single carrier schemes with one-button measurements including standard presets and remote SCPI programming capabilities on the X-Series signal analyzers. 

DTMB (CTTB) Digital Video Measurement Details 

All of the RF transmitter measurements as defined by the DTMB (CTTB) standard, as well as a wide range of additional measurements and analysis tools, are available with a press of a button (Table 2). These measurements are fully remote controllable via the IEC/IEEE bus or LAN, using SCPI commands. Analog baseband measurements are available on the MXA signal analyzer equipped with BBIQ hardware. Supported baseband measurements include all of the modulation quality plus I/Q waveform and CCDF measurements. 

Demonstration Preparation Minimum equipment configuration requirements 

All demonstrations use an X-Series signal analyzer and the N5182A MXG vector signal generator. 

Demonstration Setup Connect the PC, X-Series, and MXG 

Connect a PC (loaded with Keysight N7623B Signal Studio for Digital Video software and Keysight I/O libraries) to the N5182A MXG via GPIB or LAN. Follow the Signal Studio instruction to complete the connection, and then perform the following steps to interconnect the X-Series signal analyzer and MXG (see Figure 1 for a graphical overview): A. Connect the MXG RF output port to the X-Series signal analyzer RF input port B. Connect the MXG 10 MHz out to the X-Series signal analyzer Ext Ref in port (rear panel) 

Set up Digital Video Signal Studio on MXG 

The Keysight N7623B Signal Studio for Digital Video is a Windows-based utility that simplifies the creation of DTMB (CTTB) signals. These signal parameters are downloaded into the MXG vector signal generator, which creates the desired waveform. 

Channel power 

The channel power measurement has three views: RF spectrum, shoulder attenuation, and spectrum mask. The RF spectrum view measures and reports the integrated power in a DTMB (CTTB) defined bandwidth and power spectral density (PSD) displayed in dBm/Hz or dBm/MHz. The shoulder attenuation view measures the power difference between the center frequency (CF) and the shoulder point (4.2 MHz from CF for 8 MHz bandwidth). The spectrum mask view compares the input signal against the DTMB (CTTB) defined spectrum mask for the condition of analog TV signal in adjacent channel. 

Spectrum mask view 

The dynamic range of the RF output of a real DTMB (CTTB) transmitter typically exceeds the dynamic range of the analyzer. Therefore, the direct measurement result is always â€œFAILâ€� and cannot reflect the real RF output. To measure the spectrum mask of the transmitterâ€™s RF output, there are two methods. Method 1 When the DTMB (CTTB) transmitter has an output filter, the diagram for the spectrum mask measurement is shown in Figure 5. Three steps for measuring the spectrum mask are as follows: A. Measure the frequency response of the output filter using a network analyzer or a combination of signal source and signal analyzer. B. Measure the signal transmitted at point A as shown in Figure 5. C. Apply amplitude correction on spectrum value measured in (2) using the filterâ€™s response from (1). The correction data is typically a table of the filterâ€™s frequency response in dB, at a number of frequency points across the band. Method 2 When the transmitter does not have an output filter, an external filter with a band-block filter frequency response should be added after the transmitter for the measurement arrangement shown in Figure 6. The steps for measuring the spectrum mask are as follows: A. Measure the frequency response of the output filter using a network analyzer or a combination of signal source and signal analyzer. B. Measure the signal transmitted at point B as shown in Figure 6. C. Apply amplitude correction on spectrum value measured in (2) using the filterâ€™s response from (1). The correction data is typically a table of the filterâ€™s frequency response in dB, at a number of frequency points across the band. The correction data is typically a table of the negative values of this bandblock filterâ€™s frequency response in dB, at a number of frequency points across the band. This spectrum mask measurement is used in case there are analog TV signals in the adjacent channel. Note: In spectrum mask view, if the device type is exciter or the bandwidth is 6 MHz, the mask trace will not be displayed and a â€œNo Resultâ€� message will be displayed because the spectrum masks for those cases are not defined in the DTMB (CTTB) specifications. 

Adjacent channel power (ACP) 

ACP is a measurement of the power in adjacent in-band or out-band channels relative to the transmitted power. The ACP test verifies the ability of the modulator or transmitter to limit the interference produced by the transmitted signal to other receivers operating at the adjacent in-band or adjacent out-band RF channel. The ACP measurement results should look like Figure 9. The text window shows the power inside adjacent channel and outside adjacent channel as the standard requires. 

Power stat CCDF) 

The power stat CCDF (complementary cumulative distortion function) is a statistical method used to interpret the peak-to-average ratio of digitally modulated noise-like signals. It is a key tool for the power amplifier design in DTMB (CTTB) transmitters, which is particularly challenging because the amplifier must be capable of handling the high peak-to-average ratio while maintaining good adjacent channel leakage performance. 
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United States
United Kingdom
Canada
India
Malaysia
Netherlands
Australia
South Africa
France
Germany
Singapore
Sweden
Brazil
Afghanistan
Ã…land Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brit/Indian Ocean Terr.
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canary Islands
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Dem. Republic Of
Cook Islands
Costa Rica
CÃ´te d'Ivoire
Croatia
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
French Guiana
French Polynesia
French Southern Terr.
Gabon
Gambia
Georgia
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Heard/McDonald Isls.
Honduras
Hong Kong, China
Hungary
Iceland
Indonesia
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jordan
Kazakhstan
Kenya
Kiribati
Korea (South)
Kuwait
Kyrgyzstan
Laos
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montserrat
Morocco
Mozambique
Myanmar
N. Mariana Isls.
Namibia
Nauru
Nepal
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Samoa
San Marino
Sao Tome/Principe
Saudi Arabia
Senegal
Serbia and Montenegro
Serbia
Montenegro
Seychelles
Sierra Leone
Slovak Republic
Slovenia
Solomon Islands
Somalia
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
St. Vincent and Grenadines
Suriname
Svalbard/Jan Mayen Isls.
Swaziland
Switzerland
Taiwan, China
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks/Caicos Isls.
Tuvalu
Uganda
Ukraine
United Arab Emirates
US Minor Outlying Is.
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Viet Nam
Virgin Islands (British)
Virgin Islands (U.S.)
Wallis/Futuna Isls.
Western Sahara
Yemen
Zambia
Zimbabwe
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Software: Development
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