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Encoding and RF Settings

There are a number of settings you can change via the QMOD front panel. Some are obvious, and
some are not so obvious. In most applications, the basic settings will work fine with all displays.

Basic Input and RF Settings

Video Input Sets the video resolution for the RGBHV/Component inputs. Video and S-Video
inputs are automatically set to 480i. The SDI input automatically syncs to 1080i,
720p, or 480i.
- 1080i
- 720p (default)
- 480p
- 480i
The settings are similar on the QMOD-SDI, except that there is no RGB input. The QMOD-SDI
automatically senses the SDI resolution.

Video Format Sets the video resolution for the RGBHV/Component inputs. Video and S-Video
inputs are automatically set to 480i.
- 1080i
- 720p
- 480p
- 480i

Channel XXX
Left/Right steps through channel numbers (use Left to access high channels)

Cable Format Standard cable frequencies (default)
HRC – same as Standard, channels 5 and 6 slightly different
IRC – All channel frequencies are different than the standard cable setting

RF Level dB Sets the output level of the RF output, in dBmV
- 29 (default)
- 25
- 21
- 17
- 13
- 9

Audio Input Digital Optical (PCM)
Digital Coax (PCM)
Analog (default)

No Vid Color Displays a color background with there is no video input, or the resolution doesn’t match the
QMOD settings.

- Orange
- Purple (default)
- Green

QAM Type Today, most displays are set to tune 256 QAM. If a site has some very old displays, they
might only be able to tune in channels set to 64 QAM. Continuous Wave is often used to test
the channel with a meter.
- 64
- 256 (default)
- CW (Continuous Wave)

Firmware Shows version
QMOD-HD VX.X NNNN
VX.X = Control Firmware
NNNN = Encoder Firmware
Touch Right Arrow – J83B XXXXXXXXX=QAM Processor Firmware
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RF Integration

In this section, we will discuss the basics of RF distribution. We encourage integrators to learn more
about RF systems, Blonder-Tongue is one company that offers many resources and seminars. In
addition, providers such as Toner Cable can offer design assistance, RF distribution components,
and testing tools.

Channel Architecture

In baseband video, such as video cable or Cat5 systems, one cable can carry only one signal. To
deliver multiple sources or channels of media there must be a video switcher, with an input for
every possible source, and an output for every possible destination.

In broadband video, or RF (Radio Frequency) systems – such as off-air TV or cable; video and
audio are modulated, changed to be easily broadcast within a 6 MHz channel.

As shown above, each channel starts at a different frequency. When you change your TV tuner to
Channel 5, you’re selecting a different frequency. That’s how TV and cable can support so many
channels on a single cable. A typical in-house cable system will use about 115 channels, also called
a 750 MHz system. A really well-designed system can top out at 870 MHz, older systems and coax
cable types will carry less channels. The best approach is to use the lower channels for your QMOD
system, that offers less stress for RF broadcasting, and modern cable system uses low frequencies
for local analog TV channels – easy to block and re-use for your channels.

The key benefit of broadband RF is that one cable can carry all the channels, and all you need to
receive them is a standard TV tuner. In the analog era, there were many trade-offs in the quality of
the signal, but with HDTV, RF coax can carry HD media with much less loss from the original.

The other benefit is distance; RF coax can be driven for hundreds of feet, many miles using optical
fiber. Cable providers carry channel over entire cities, so engineering an RF delivery system for
homes, companies, and college campuses is not challenging.

Broadband is more flexible than other AV carriers, able to combine analog, SD digital, and HD
digital media.

System economy is fully scalable. You can originate a mix of analog/SD/HD modulators where
appropriate. Broadband coax is easy to expand through branching – new home run wiring is not
needed. Tune into channels using standard HDTV tuners. And you can manage displays and
channels over the same coax using our Display Express through-the-RF control system.

Wherever you need to send a mix of channels to many destinations in one facility, allow for easy
expansion, and a pathway for centralized control, broadband RF can offer a viable solution over
Cat5 baseband video and IPTV.
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When the channels for over-the-air TV were created, the FCC had to carve out gaps to avoid
conflicts with frequencies that were already assigned. As a result, as you move from Channel 2
upwards, the frequencies jump around a bit. As the easy architecture for creating your own HD
cable system is to stay in the low frequencies, it’s important to keep this in mind.

Channel Freq Channel Freq Channel Freq Channel Freq Channel Freq
2 57.0 29 255.0 61 447.0 93 639.0 130 831.0
3 63.0 30 261.0 62 453.0 94 645.0 131 837.0
4 69.0 31 267.0 63 459.0 95 651.0 132 843.0
5 79.0 32 273.0 64 465.0 96 657.0 133 849.0
6 85.0 33 279.0 65 471.0 97 663.0 134 855.0

95 93.0 34 285.0 66 477.0 98 669.0 135 861.0
96 99.0 35 291.0 67 483.0 99 675.0
97 105.0 36 297.0 68 489.0 100 681.0
98 111.0 37 303.0 69 495.0 101 687.0
99 117.0 38 309.0 70 501.0 102 693.0
14 123.0 39 315.0 71 507.0 103 699.0
15 129.0 40 321.0 72 513.0 104 705.0
16 135.0 41 327.0 73 519.0 105 711.0
17 141.0 42 333.0 74 525.0 106 717.0
18 147.0 43 339.0 75 531.0 107 723.0
19 153.0 44 345.0 76 537.0 108 729.0
20 159.0 45 351.0 77 543.0 109 735.0
21 165.0 46 357.0 78 549.0 110 741.0
22 171.0 47 363.0 79 555.0 111 747.0
7 177.0 48 369.0 80 561.0 112 753.0
8 183.0 49 375.0 81 567.0 113 759.0
9 189.0 50 381.0 82 573.0 114 765.0

10 195.0 51 387.0 83 579.0 115 771.0
11 201.0 52 393.0 84 585.0 116 777.0
12 207.0 53 399.0 85 591.0 117 783.0
13 213.0 54 405.0 86 597.0 118 789.0
23 219.0 55 411.0 87 603.0 119 795.0
24 225.0 56 417.0 88 609.0 120 801.0
25 231.0 57 423.0 89 615.0 121 807.0
26 237.0 58 429.0 90 621.0 122 813.0
27 243.0 59 435.0 91 627.0 123 819.0
28 249.0 60 441.0 92 633.0 124 825.0

Frequencies are shown at the center-channel values. Digital channels are measured at the center;
analog channels are measured close to the start of each 6 MHz channel, 1.75 MHz from the center
Channels 99-99 are in the FM band, there may be interference if a FM station antenna is nearby
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Combining Channels

Somewhere at the cable company head end, the company combined all the different cable channel
modulators in to one RF delivery system.

A Modulator receives an analog or digital video signal on one end, and converts it to single
channel on the other. Each modulator can be set to a different channel.

Remember those little TV splitters you’ve used to drive one to four TV sets from the same antenna
or cable feed? A combiner is the same idea – you just use it the other way. The four channels go
into the four inputs on the combiner, sent out as one cable at the other end. The four channels can
mix together because they are set to different frequencies, so they don’t interfere with each other.
Your RF equipment supplier can suggest a number of commercial combiners to use for your
application.

Inserting Channels

Inserting a QMOD HD channel into the system above is a simple matter. Use a Channel Filter to
block out QCTV (which nobody watches in our company) and insert the QMOD on the same
frequency.

There are several variations on this design. If a cable feed has a mix of analog and digital channels,
you want to block the analog channels – a digital channel can carry 12 programs, so you usually
don’t want to block those.

Many cable feeds don’t go over channel 100, so it’s often easier to go to 105 or where the cutoff is.
Note that some in-house cable systems can’t handle higher channels, so the right answer depends
on several factors. We’ll discuss those options more on the Measuring RF section.
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Using and Measuring RF Output Levels

One important fact to understand is that, when combining modulators with other modulators or an
incoming cable feed, the amplitude levels of all the sources must be at least roughly the same.
That means you need to know what those levels are. If the only sources are multiple QMOD units,
just set them all the same level.

When combining with cable, you will want to know the level, measured in dBmV. In most
applications the incoming cable goes into a main amplifier that drives the main RF system. You’ll
want to combine with the incoming feed with the QMOD, then feed the combined RF to the
amplifier.

Very often, the end user may not know the level, or if there are clear channels on the
top of the RF frequencies. To know for sure, the most practical tool is a modern RF
meter. Costing about $1275 Sencore SLM-1476 can test all sorts of things, including
the signal strength of one or more channels, analog and digital channels,
performance, and other tests. You can find where the cable channels end, and if there
is any noise that you need to filter out. Sadelco makes several DisplayMax models as
well, starting at about $800 and up, depending on software options.

Modulators that attempt to auto-adjust output relative RF signal strength don’t work
in commercial applications. Most modulators have 4-5 steps of attenuation, so auto-adjustment is
not precise, anyhow. An RF meter is the only tool that can tell you exactly what the levels are in
the feeds you are combining with the QMOD, the level coming out of the combiner, the level out of
the primary amplifier, and what you’re actually getting at taps and rooms.

You also need the meter before the proposal, so you can test the performance of the customer’s
existing RF system. Like any integration application, you need real tools to measure real
performance in the real world.

See products at Toner Cable, NSC Communications, skip any analog meters.


