Technotel0: Setting up DM-102 COFDM Modulators with PS-011

DM-102 is a fully agile Digital Modulator which is designed to convert 2 AV N‘
signals into a digital modulated channel.
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IMPORTANT: Layout of the modules must be as shown above. Power Supply (FA-312) must
be located on the far left hand side and launch amplifier (PA-720) must be the next module in
the chain. Please look at the layout above. A limit of 6 DM-102 modules can be powered by
one FA-312. If FA-310 is being used only 3 modules is the limit due to power consumption.

AIM PROGRAMMER TO IR SENSOR LOCATED ON EACH DIGITAL
MODULATOR WHEN PROGRAMMING

Programming of Modules

Ensure the following prior to programming:

e It is necessary to connect all the modules to the support frame SP-226 (code 9120130)
for the system to function.

e Itis also recommended that you make the earth connection to the building using a cable
with a section of at least 4 mm.

e Ensure that you have the Alcad programmer PS-011 with firmware version 1.11 or
later.

e Power supply/Control cable must be plugged into each module. DO NOT ADD OR
REMOVE modules without disconnecting mains supply power from wall outlet. Always
disconnect the equipment, and then reconnect it to the mains supply. Failure to do so
can cause equipment to fail.




DM-102 Digital Modulator

OPERATION OF PS-011 PROGRAMMER
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1. Infrared transmitter/ receiver 7. RESET button
2. Screen 8. Slot for SD memory cards
3. Keypad 9. Batteries
4. Connector for charging 10. Charger

5. Batteries cover

11. Fast programming guides
6. USB connector for external memory




DM-102 Digital Modulator

Before turning on the remote for the first time, make sure that the rechargeable batteries are positioned
correctly. When you have done this, connect the programmer to the mains supply and leave it connected
until a complete charging cycle has been completed.
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During the charging process, the icon of a battery being charged will appear on the screen and the LED
located next to the power supply connector will remain lit up. When the batteries are completely charged,
the LED will blink and the icon of a fully charged battery will appear on the screen.

The rechargeable batteries supplied with the programmer are charged using the DC charger which is

also supplied with the PS-011.
N

Charging led

|\ Power supply

The PS-011 programmer will work when connected to the mains supply whether the batteries are installed
or not. Note also that if the batteries of the programmer run down and you do not have access to a 230V
plug, you can use AA dlkaline batteries instead. You must bear in mind, however, that the autonomy of
this type of battery may be considerably reduced.
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On/off: the PS-011 programmer is turned both on and off by pressing the key (I once. . It can also be
turned off from any of its screens. When the programmer is turned off, the screen automatically becomes
blank. It is important to know that if the remote control is turned off during the programming of a device
and then immediately turned on again, it does not restart at the point it was at when turned off, but rather
reverts to the main menu.

Located in the top part of the keypad are the menu, read, Copy and T function keys.

menu: reveals the options available within the various screens.

read: allows you to read the data saved in the modules to be programmed.

copy: is used for the transmission of the data of the module.

T: transmits the information from the programmer to the equipment shown in the field

selected on the screen.

The cursor keys 4> AV, =, OK y ESC, used for navigating through the menus of the programmer
software, are described below.

A
«r . "
v cursor keys used for moving around within a screen.
- used for erasing any characters entered by mistake.
OK: this key is used whenever you wish to select an option or validate a value you
have entered.
ESC: allows you to exit from the lists of options or to go backwards through the screens

of the programming environment.

The alphanumeric keypad is used to enter numbers and letters. Pressing a key once enters the corresponding
number on the screen. By pressing it again repeatedly, the lefters which appear under the number are
entered.

Function keys

Cursor keys

Alphanumeric keypad On/off key
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Information regarding the present state of the batteries as well as the current date and time is permanently
displayed on the blue band in the upper part of the screen.

The state of the batteries is shown as a percentage, indicating the remaining battery life. If, however,
the programmer is being used while connected to the mains supply but with charged batteries, the icon
displayed will be completely green. If the batteries have been removed and the programmer is connected
to the mains, the edge of the icon will be shown in red.
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Main menu

Immediately beneath the blue band is a black band in which the name of the currently active menu is
displayed. The rest of the screen, with a white background, shows the various options available in the
current menu (shown in the black band at the top of the screen).

When the programmer is turned on, it opens at the main menu and shows the general options of the PS-
011, as follows:

a. Select Series: gives access fo the programming options of various types of ALCAD equipment.

b. NIT table /NIT table reset: includes all the options related to generating and deleting the NIT
table of an installation.

c. Manage files: is used for handling the files contained in memory.
d. Configure PS Programmer: gives access to all the setup options of the programmer, such as choice

of language, sefting of time and date, management of series to be programmed, as well as other
options of a general nature.
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1.0 Programming of the Modulator

To program the Digital Modulator, place the programming switch in the ON (upward) position
which can be seen from picture below. When you turn the switch in the “ON” position the
programming indicator will light up. While the programming indicator remains lit, the modulator
is ready to receive data from the PS programmer. When the modulator has been programmed,
programming mode should be deactivated by placing the switch in the “OFF” position. The
programming indicator light will go out.

To start programming the DM-102 module you desire to programme please slide the
programming indicator switch to the ON position.

Press the On/Off button on the PS-011 programmer . to turn on programmer.

You should then see the window below which gives you the following options:

Select Series

NIT table
Manage files
Configure PS programmer

PS programmer information
NIT table reset
NIT table pass through

Ensure that “Select Series” is highlighted then press the ﬂ button which will take you to the

window on the next page. Using the arrow downn scroll down to “DM A/V to DVB-T
modulator”
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905-PC Channel processor

905-RG Regenerator DVB-T/H
905-TO Transmaodulator COFDM-PAL
905-ZA Programmable amplifier

912-DM A/V to DVB-T modulator

912-TP Transmodulator QPSK PAL
912-TQ Transmodulator DVBS/S2 to DVB-C
912-TT Transmodulator QPSK-COFDM
912-TT Transmodulator DVB-5/52 to DVB-T
912-UC IF Processor

912- MS Modulator

Once you have scrolled the selection bar to the modulator press the ﬂ button to take you to
another window which can be seen below

Configure Module

Press the ﬂ button to take you to “Output” configuration screen which can be viewed below

912- DM A/V to DVB-T modulator

Output

Standard DVB-T v
Program by Frequency A 4
Channel table BG CCIR A4
Channel 2 v
Frequency 1775 V| MHz
Attenuation 0 Y| dB
Offset 0 ¥ | MHz
Bandwidth 7 A J
Mode 8K v
Modulation 64 QAM v
FEC 3/4 v
Guard Interval 1116 v
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The following output settings options are as follows:

Standard has two options:
- DVB-T is an abbreviation for Digital Video Broadcasting-Terrestrial. Select this option for
Television reticulation.
- DVB-H is an abbreviation for Digital Video Broadcast-Handheld. Select this option for
Mobile Handsets.

Standard | DVB-T | v|

Once you have selected the “Standard” option press .transmit button on the programmer
to send the change through to module.

Program by has two options:

- Frequency meaning that the output of the modulator is done so by the frequency
entered e.g. 655.50.
- Channel meaning that the output of the modulator is done so by channel number.

Program by | Frequency | v|

You should always select to Program by “FREQUENCY” as this stops confusion of any changes
made to country channel plans.

Once you have selected the Frequency option press the . transmit button to send the changes
through to the modulator. The next two options ‘Channel table’ and ‘Channel’ will be locked and not
applicable if the setting ‘Program by Frequency’ has been selected on the last option as per ALCAD
recommendation.

Frequency is the selection box where you need to enter the output digital RF frequency you desire the
modulator to output the V/A feeds to. If you are unsure of the frequencies please note the Australian
digital Channel/ Frequency plan below.

Frequency [1775 [ W] mz
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DIGITAL FREQUENCIES FOR AUSTRALIA ARE HIGHLIGHTED IN YELLOW

Press .transmit button on the programmer to send the change through to module.
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Attenuation is the dropdown box that allows you to adjust the power level output of the
modulator.

Attenuation [0 | V] a8

Press .transmit button on the programmer to send the change through to module.

Offset is the dropdown box that gives you the option to add or subtract either 0.166 or
0.125MHz of the output digital RF frequency. Look at table to give you the decimal
conversion.

Offset [0 | W] MHz
Fraction Decimal
Offset Offsets
+1/6 +0.166
-1/6 -0.166
+1/8 +0.125
-1/8 -0.125

Bandwidth in Australia must ‘ALWAYS’ be setto 7 MHz .

Bandwidth ‘ 7 ‘ "‘

Press .transmit button on the programmer to send the change through to module.

Mode can be set to either 2K or 8K. DVB-T offers a choice of two options for the number of
carriers, each with the same fundamental data capacity. In "2K" mode, 1705 carriers are used
to carry symbols with a useful duration of 224m s, whereas in "8K" mode there are 6817
carriers with a useful symbol duration of 896m s. The reason for having two modes is to allow
a trade-off to be made between receiver complexity and the ability to withstand long echoes.

Mode | 8K v

Press .transmit button on the programmer to send the change through to module.

Modulation has 3 modulation options QPSK, 16QAM, 64QAM. There is a balance between the
amount rate at which data can be transmitted and the signal to noise ratio that can be
tolerated. The lower order modulation formats like QPSK do not transmit data as fast as the
higher modulation formats such as 64QAM, but they can be received when signal strengths
are lower.

Modulation | 640AM Ad

Press .transmit button on the programmer to send the change through to module.

10



Programming Guide for DM-102 Digital Modulator with PS-011 "”"

EEC (forward error correction) has 5 option rates. All broadcast systems transmitting data will
suffer errors. In order to correct these errors various forms of error correction are used. The
rate at which this is done affects the rate at which the data can be transmitted. The higher the
level of error correction that is applied, the greater the level of supporting error correction data
that is needed in order to be transmitted.

In turn this reduces the data rate of the transmission. Accordingly it is necessary to match the
forward error correction level to the requirements of the broadcast network. The error
correction uses Convolutional Coding and Reed Solomon with rates of 1/2, 2/3, 3/4, 5/6, and
7/8 dependent upon the requirements.

FEC T | v

Press .transmit button on the programmer to send the change through to module.

Guard Interval has 4 different interval rates 1/32, 1/16, 1/8 and 1/4. Guard Intervals are used to
ensure that individual transmissions do not interfere with each other. In COFDM systems the
beginning of each symbol is preceded by a guard interval. As long as the echoes fall within this
interval they will not affect the receiver’s ability to safely decode the actual data. We generally
recommend using 1/16.

Guard Interval | 1116 hd

Press .transmit button on the programmer to send the change through to module.

Cell ID is a unique number that is used to identify the transmission from base station tower.

Cell ID IC v

Press .transmit button on the programmer to send the change through to module.

We now come to the services section of the programmer. Please look below at the screenshot
below.

Service 1 Service 2

Active ["On (V¥ [ On | v

ServicelD |1 | E |

Service Name | FOX Sports 1 | | FOX Sports 2 |
| Advanced | | Advanced |

11



Programming Guide for DM-102 Digital Modulator with PS-011 "”"

Please note the following screenshot and settings:

AV Input 2
AV Input 1
(_ sermicet1 ) ( semvice2 )
Active [on (v [ On A4
ServicelD |1 | E |
Service Name | FOX Sports 1 | | Fox sports 2 |

| Advanced | | Advanced |

ACTIVE- To enable the input to be active the option must be set to “ON”. If you do not want
the input to be seen or is not going to be used set to “OFF".

Press .transmit button on the programmer to send the change through to module.

SERVICE ID — This number needs to be unique and never repeated with any other modulator
on the same network. Thus on the next modulator service ID must be 3 and 4 and so on

Service ID | 1 | | 2 |

Press .transmit button on the programmer to send the change through to module.

SERVICE NAME — Enter the Service Name which will be displayed on the Television Screen when the
user goes to this channel on the TV set. This is like GEM, ONE, GO which the general broadcasters
use.

Service Name | FOX Sports 1 | | FOX Sports 2 |

Press .transmit button on the programmer to send the change through to module.

12
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ALCAD

ADVANCED — The ADVANCED menu option needs to be set to enable PID and bitrate
configurations for Video and Audio.

Name of the network
you want the signal to
be broadcast to

Service Provider < Mantra Network

Video PID 105

Video bit rate 7000 Kbps
Audio PID 106

Audio bit rate 256 Kbps

Service BW 39%

Service Provider - This name entered needs to be used on all modulators that are on this
same network. Therefore if you have 4 modulators on the system you will need to enter
whatever name of the network you use on all 4 modulators. In this case we have used Mantra
Network for this example but you can use Quest or Crown. It is best to use the name of the
building that the equipment is being installed , so that serviceman can identify that this channel
being broadcast is from the building and not Free-to — air services.

Press .transmit button on the programmer to send the change through to module.

Video PID — This number needs to be unigue and should never be repeated on any other
modulator within the same network. A good value to start at is 105.

Video PID 105

When you set the second input the Video PID should be 110. Always allow 5 values from your
last PID. On the second modulator the Video PIDS should be 115 and 120 etc...

Press .transmit button on the programmer to send the change through to module.
Video Bit Rate- The video bit rate is a desired setting from the user we generally say that 7000

Kbps to 8000Kbps gives the best results and allows enough room for fluctuations of bandwidth
within the modulator.

Video bit rate 000 Kbps

Press .transmit button on the programmer to send the change through to module.

13
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Audio PID- This value should ALWAYS be one value increment of the Video PID that was
entered. Thus if you have set 105 for the Video PID then you should set 106 for the Audio PID.

Audio PID 106

Press .transmit button on the programmer to send the change through to module.

Audio bit rate — The audio bit rate refers to the number of bits used per unit of playback time to
represent a continuous medium such as audio. There are 10 options for you to choose from.
We generally recommend using 192 or 256 Kbps. The lower the value the poorer the audio
quality will be. The value is also proportional to the bandwidth being used from the modulator
which is displayed below this setting.

Audio bit rate 256 Kbps

Press .transmit button on the programmer to send the change through to module.

Service BW 39%

The Service bandwidth is indication information and should never exceed 45%. If the Service
BW is higher than 45% you can lower the rate by dropping he Video Bit rate or the Audio bit
rate.

Once you have set all the parameters to your liking press the E button to take you back
into the previous parameters screen that can be seen below.

Cannot be
BW total 64% changed
Orig net ID 1
Network ID 1
TS ID 1 >\
NIT Table [ Mo information

TS ID number needs to
be unique with each
modulator

TS ID- This number needs to be unique to the modulator system. We recommend that this
number coincides with the position of where it sits on base plate. Transport Stream ID number
must not be repeated again on another modulator on the same network.

Press .transmit button on the programmer to send the change through to module.

s
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Press the down arrow to take you to the next window of parameters that need to be set.

Input 1 Input 2
Video Standard | PAL [¥] | PAL v
Brightness | | | |
Contrast | | | |
Saturation | | | |
Screen Format | 169 | v | 169 hd
Audio Mode | Stereo hd |_Stereo v

Audio Level | | | |

Please set these settings to your liking.

Press .transmit button on the programmer to send the change through to module on each
parameter that has been changed.

You now need to save the settings. To do this you need to press the “MENU” button on the
programmer.

Press Menu button

Pressing the Menu button will bring up “Configuration File” window. This window enables you
to either save or load a previous configuration.

Configuration File

Load Configuration

< = S5ave Configuration >

In this case you need to save the configuration. Highlight the save configuration and press the
OK button and you will be asked to give the file a name, so enter the name of the file.
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Once you have entered name you desire press okay and enter module number 1. This name
must also be unique. Each modulator configuration settings file should be called a different

name e.g. Quest 1. Press OK and you are given confirmation of your saving of the
configuration file as can be seen below.

Saving Configuration

Saving Configuration Data

Press OK to continue

Press ESC to cancel

Press OK once again and then press ESC button 3 times to take you back to the Main Menu
window. You then need to highlight “NIT Table” and press OK.

Select Series
IR ETE

Manage Files

Configure PS programmer

PS5 Programmer Information
NIT table reset

NIT table pass through

You will then be taken to a screen where you need to select the “configuration file” of the
modulator you wish to set the LCN (Logical Channel Numbers) to. The file will be xxx.cfi

Highlight the file and then press OK button to take you to the “NIT table” window which can be
seen below.

NIT table

Network name | Alcad Network |
Version | 0 |

Network ID ‘ 1 ‘

Original Network 1D ‘ 1 ‘

| Press Esc to cancel ‘

| Press OK to continue ‘

Enter the Network name as the Service provider that you entered prior the name of the
Building the network was installed “Mantra Network”.

16
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Press the OK button and you will be taken to the Channel Numbering (LCN) window. Look at

screenshot below which shows the program names of the modulator you are setting the LCN
for.

Channel numbering (LCN)

LCH HD LCN Services Service Name of AV
51 Input 2

L| Service Name of AV
Input 1

LCN Number is the
channel that will
appear on the TV set

Where the blue block is highlighted enter the desired LCN number with the Program name and
the press down arrow so that the blue highlight block is on the next LCN. Once you have
entered the desired LCN channel numbers press the OK button.

DO NOT USE ANY LCN NUMBERS THAT ARE BEING

USED BY FREE-TO-AIR BROADCASTERS SUCH AS
90,99,10,24 etc......

17
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ALCAD

For a brief period a window will show calculating NIT, and move to the screenshot that can be
seen below.

NIT table : press T to transmit

912 - DM AV to DVB-T modulator

Press the . button to send the NIT to the modulator. Successful completion of the NIT
transmission is confirmed by the programmer with the green tick on the window.

You have now successfully programmed the DM-102 modulator. If you are still experiencing
problems with programming, please contact ALCAD technical support on 03 9720 5329.
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