B DisEoc switcHEs

DISEQC SWITCHES
FOR DTH
RECEPTION

This Article Provides A Detailed
understanding Of How A DiSCEqC System
Works & How It Can Be Set Up To Feed
Multiple Satellite Receivers, Receiving
Signals From Multiple C & Ku Band Dish
Antennae & LNBs.

Cable operators need to receive large number
of satellite channels simultaneously, for use at their
head-end.

On the other hand, individuals using the
DTH system need to receive only 1 channel at a time
since they have only 1 satellite receiver. However,
DTH subscribers often want receive signals in more
than 1 room, requiring the use of more than 1
satellite receiver.

Also DTH subscribers often want to receive
content from more than 1 LNB or satellite dish.

A DiSEqC switch provides low cost elegant
solutions in both situations.

Before we can fully understand how a
DiSEqC switch works and how it can be installed,
it is necessary to know the functioning of an LNB
that is mounted on the satellite dish to electronically
amplify and retransmit the received satellite signal
from the Satellite dish to the digital satellite receiver
located on top of a consumer's TV set.

Readers are requested to review the technical
article "Basics of C & Ku Band Transmissions &
LNBs" that was carried in the March 2005 issue of
our magazine. The article is also available free in
the Technical article section of our website.

First, a quick recap of Ku band LNBs

THE LNB

A dish antenna is used to collect very weak
satellite signals over a large area - the surface of
the dish. These signals are then focused by the
parabolic curvature of the dish, to the focal point.
Even at the focal point, the satellite signals are only
a few micro-watts.
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These tiny satellite signals are received and
processed by sophisticated electronic equipment.
Given the low signal strength, the signals need to
be immediately amplified. However, it is very
important that the amplification does not contribute
any significant amount of noise which would
otherwise spoil the weak signals received. This is
done by a "Low Noise Amplifier" - LNA.
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After the C or KU band frequencies are
amplified by the LNA, they need to be processed.
The processing is done in the satellite receiver
which is usually located 10 meters to 50 meters
away from the dish antenna. Microwave signals in
the S, C or KU Band would suffer very high
attenuation if they were carried via coaxial cable
from the LNA to the Satellite Receiver 50 meters
away.

To overcome this problem, the microwave
signals are converted to a block of frequencies from
950 MHz to 2150 MHz. Hence, incoming signals
received by the LNA at 2 GHz, 4 GHz and even 12
GHz are block converted down to 950 MHz to 2150
MHz. This range of frequencies is referred to as
Intermediate Frequencies (I.F.) since they are
temporary or intermediate frequencies in the chain
of satellite reception which receives microwave
signals and finally yields video and audio signals
from the satellite receiver. This function is carried
out by a "Block Converter" located within the LNB.
A combination of Low Noise amplifier + Block
converter is referred to as an LNB. A block diagram
of a commercial LNB is shown in Figure 1.
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The Block Converter consists of 4 important
sections as shown in Figure 1, viz: Local Oscillator,
Mixer, IF Amplifier and Filter.

MIXER

The Block Converter uses the Heterodyne
principle for conversion of a block of S, C or KU Band
frequencies to the IF or Intermediate Frequencies. The
Heterodyne principle mixes an external fixed
frequency with the incoming frequency. The output
from the mixer is a series of signals at the sum and
difference of the two inputs to the mixer. Outputs are
also produced at multiples of these frequencies. A
simple filter is used to suppress all frequency
components except those required.

LOCAL OSCILLATOR

The Local Oscillator (LO) is a section of the
LNB and gets its name since it is present locally or
within the LNB. The local oscillator produces a fixed
output at a pre-determined frequency. The Local
Oscillator (LO) frequencies have been standardised
by LNB manufacturers worldwide for S, C, Ku and
even Ka band frequencies. The LO frequencies have
been selected to yield an output in the IF (950 MHz
to 2150 MHz) range, for all types of LNBs. As a
result, universal satellite
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SAMPLE CALCULATION

To further illustrate the relevance of a Local
Oscillator frequency, let us consider the case of
typical Ku Band reception, for DISH TV at 12,600
MHz. Table-1 indicates that the Local Oscillator
(LO) frequency will be 11,475 MHz (11.475 GHz).

Hence when receiving a broadcast at 12,600
MHz, the output (IF) frequency from the Ku band
Universal LNB will be :

12,600 - 11,475 = 1125 MHz
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Similarly, when receiving a ETV Telugu on
the DISH TV system, at 11,037 MHz, Table-1
indicates that the Local Oscillator (LO) frequency
will be 10,000 MHz. The resulting IF frequency will
be :

11,037 - 10,000 = 1037 MHz.

We see that both these output signals viz. at
1125 MHz and 1037 MHz lie in the standard IF
frequency band that satellite receivers accept.

ONE CABLE - MANY SIGNALS

The LNB is connected to the satellite
receiver using a Co-axial cable. The Coaxial cable
not only transmits the I.F. (Intermediate
Frequency) signal from the LNB to the satellite
receiver, it also carries DC power, required for
powering the LNB. This DC power is supplied
by the satellite receiver.

The DC power (0 Hz) and the IF signal (950
MHz to 2150 MHz) can be easily separated, using a
single capacitor, since their frequencies are far
apart.

It is also possible for the same coax cable to
carry another AC signal, who's
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frequency is very different from either
DC or the IF frequency. A frequency
of 22 KHz has been universally
standardised, and is used to activate a
DiSEqC switch. More on this later.

WHAT IS DISEQC?

DiSEqC is an open standard that
stands for 'Digital Satellite Equipment
Control.'

The DiSEqC (pronounced Die-

Fig. 2 : DISEqC Switch
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DISEQC APPLICATIONS DISEQC 3ur™

DiSEqC system has been designed primarily
to meet the problem of 2 satellite, 2 band systems
with ease. It has dedicated outputs to select polarity,
satellite position and frequency band.
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Over the years, the
DiSEqC standards have

grown to different
versions to provide || 1 | 2
additional functionality. | “_ b Y
We will take a closer look ' :

1 1

at that later.

BASICS
POLARISATIONS
In order to squeeze
more channels into a
given frequency band

&

width, channels are
transmitted with vertical
OR horizontal

polarisation. Polarisation
allows each satellite to
transmit 2 signals at the

Fig. 3 : DISEqC Diagram
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same frequency, without
the 2 signals interfering
with each other.

LNBs respond to the supply voltage to
change the polarisation. If the supply voltage going
up the dish cable is less than
15 volts (usually 13 Volts
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%?ﬁ '{C’i'{ﬂﬁﬂ ot afdaa RINNESS]

only vertically polarised
transmissions. If the voltage
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is more than 15 volts
(usually 17 Volts DC), it will

Table 2 : Universal LNB Polarisation
& Power Supply Voltages

9\s a2 SN A T8 % giSied

receive only horizontally
polarised transmissions.

The older type of LNB had a separate
polariser, and an internal probe antenna was
actually rotated to receive either horizontal or
Vertical signals.

22 KHZ TONE

The LNB switches polarisation with the DC
voltage sent to the LNB.

However, the Universal (Ku Band) LNB also
needs to be told whether it is to receive Hi Ku Band
or Low Ku Band signals. For this it needs to activate
either its 9.75 GHz or 10.6 GHz local (internal)
oscillators. The satellite receiver tells the LNB to
switch its internal oscillator for "High Band" by
sending it a 22 KHz tone. When there is no tone, the
LNB switches to receive the Low Ku Band signals.
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For receiving Hi & Low Ku Band signals, the
local oscillator changes from 9.75 GHz to 10.6 GHz
operation.

The 22 KHz tone is sent to the LNB on the
same coaxial cable that feeds the DC power and
connects the satellite receiver to the LNB.

22 KHZ FROM THE SAT RECEIVER

All modern day satellite receivers (including
all digital satellite receivers of any brand )
incorporate a 22 KHz tone generator which is menu-
selectable, for each channel set into the receiver
memory. Some receivers do not separately show a
menu option to turn On/Off the 22 KHz tone. These
"intelligent" receivers activate the 22 KHz tone
automatically when the receiver is programmed to
receive a High Ku Band Frequency.

22 KHZ FOR LNB SELECTION

An alternative use for the 22 KHz tone is to
control an external switching box which feeds
signals from one of a pair of LNBs into the receiver.
For example, you could have two separate LNBs
on a dish connected to a switching box which is
itself connected to the receiver by a single coaxial
cable. When the box "hears" a 22 KHz tone it swaps
to the other LNB.

22 KHZ DISEQC SWITCHES

DiSEqC is an extension of this idea. It relies
on a switching box which detects the 22 KHz tone
pulsing rapidly on and off. In
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this way, a specially designed
receiver can  control
numerous LNBs through a
DiSEqC switching box.

faroTy fesreT arer ffgew, DiSEqC
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DISEQC VERSIONS
DiSEqC is an open
standard that stands for

DATA BIT '0" (1.5ms)

Fig. 4 : DISEqC Tone Burst-1

DISEQC &9
DISEqC T Gall A& ¢

DATA BIT '1' (1.5ms)

Digital Satellite Equipment
Control. The DiSEqC standard
accommodates atleast 3 versions.

DiSEqC v.1.0 can operate either a 2-way or
4-way DiSEqC switch.

DiSEqC v.1.2 extends functions to control not
only the LNB but also provides control and
electrical power from the satellite receiver to
operate a low power (DiSEqC 1.2 compatible) motor
to steer dish sizes of up to 1 meter.

currently
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DiSEqC V2.0 allows full 2-
way communication which allows
auto setup, diagnostics & other
switching functions to be
implemented.

DiSEqC specs apply to
switches & satellite receivers. The
DiSEqC specs therefore lend
functionality to satellite receivers
also, depending on the DiSEqC
version that it supports.

DISEQC SWITCH APPLICATIONS
Dual polarity operation on

Fig.5:

Ta_2 Way diseqc Switch

DiSEqC V2.0 quiaar 3 &
FHRIT e BT €, S % 3 A
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Al DISEQC a1 W off ffv & 2
DISEQC & 3tmag

one satellite can be controlled with
a 2-input DiSEqC Switch.

A 4 input switch could allow access to 2 other
satellite sources.

The Dual H/V LNBF output supplied could
also feed power dividers or multi-switches for
multiple receiver operation on same satellite.

DISEQC RECEIVER APPLICATIONS

The main thing to consider is what type of
dish will be required. For a fixed dish set-up with
up to 4 dishes, a DiSEqC 1.0 capable receiver would
be sufficient.

For a steerable dish set-up, at least DiSEqC
version 1.2 is required. DiSEqC is a signaling
system that the receiver sends out over the LNB
cable to tell the DiSEqC switch or motor which
satellite to choose. DiSEqC motors require
additional power to be fed on the LNB cable to
power them. For larger motorised dishes (over 1
Meter) it may be worth considering a 36 volt
actuator and positioner.

DISEQC WORKING DETAILS
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short bursts of 22 KHz
tone modulated on the
LNB power supply
carried by the coax cable

DiSEqC messages

are sent as sequences of
S-ATELLITEA ('0' DATA BL-JRST)

Fig. 6 : DISEqC Tone Burst-2

DiSEqC TT¥T ol
TAUE! TR 3MYd | 23 KHz
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feey & &7 F 97 S 21 S

fF R (AY) W TauAe

Wi

SATELLITE B ('1' DATA BURST)

from the LNB input on

the receiver (the master). Messages comprise a
number of digital bytes of 8 bits each. Each bit
occupies a specific time and the proportion of that
time filled with the 22 KHz burst determines
whether that bitisa 1 or a 0.
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The first byte is the Framing byte. The first five
bits in this follow the pattern, 11100’ to allow listening
devices (slaves) to synchronise to the signal. Some of
these may change

Teel da12e HHT aEe §1 39 9 Tl Ui e Tad
T TG €, 22200 (AT STFO (=49), fqe
fTTest & #1 STAfd < 21 37 39 DISEQC &

with later versions
of DiSEqC. The

Data - Bit 1
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Data - Bit 0

T=12ms

sixth bit is set to 0
if the message is a
command from the
master or 1 if it's a
reply from a slave.

EH' il
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iitsevenissetto '_1' T=15ms T=15ms " Z|T fq')_{ 2 a"m a'l%','
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The last framing fgz o # 2 & FTH
bit signals whether ” ! l l ' ~— i — | ' ”l'“““ I l" Tz fFar ST ® A
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which a reply has Fig. 7 : DISEqC-2 Tone Bursts fae fgmaer, 41 7=

not been received.

The second byte indicates which family of
devices the message is for. The first half (4 bits)
indicates the type of device (LNB, switch,
positioner etc) and the second half the particular
type. In each half of this Address byte a value of
0 means the message is open to all.

Next is the Command byte. This actually tells
the listening devices what to do. This is followed
by a number of Data bytes to pass on numbers
relevant to the command (such as the angle required
from a separate polariser).

For control of simple mini-DiSEqC switches,
one of two tone bursts, generated with a sequence of
nine DiSEqC '1' bits and a

T T A TH TR
21 forges fou 3o fifge T8 o T 2

T A2 7T Tehd <l ¢ (o T JouT fohy 30T
TfRaR €| Teel 2% (¢ ae2) SR & R ( TATH,
e, foof anfe) @7 o 2T § 3R 90 1% fa9m yam
FI 3G MY AS F TIF &% H 982 & o I H
Tqad § G gt % fU ger g

3T FHS A1Z2 §l I add | fAgiT SwHo @
AT € o AT FA AN 35F A1 32 T8 H G@T ¢ I
6 FTe ¥ Gatud 9 W U A § (S P TewgeR ¥
3MTYIF W) | T [T DISEqC fat & Fm % faw <
I T H J TF A DISEC ¢ 2T % 9 & T I il

12.5 ms burst of 'raw' 22
KHz tone, is utilised.

DUAL & QUAD LNBS

A Dual LNB is just
2 LNB's in a single
housing. It has 2 output
connections, each of
which can operate

All 13/17V

T AR 22 KHZAR T F 22 4
ms&'@ﬂ?@ﬂﬁm%l
I T SFYUET
TATTETE

TF S0 TAuTEl, Th
T AT 2 AT 81 57 R
IMSIYE FAYH BT &, I

independently, feeding
2 receivers.
The Quad LNB can

22 kHz

DiSEqC
Switch

DiSEqC Commands

| T E AW F RO R
Receiverr mﬁtﬁmw%|

best be thought of as 4
separate LNBs, in a single

Fig. 8 : 4 LNBs With DiSEqC Switch

FaE TAUAE!, 47

TRAT § ¥ J9F TAUE &
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B DisEoc switcHEs

housing. A quad LNBF can feed
4 separate receivers. Each
receiver has independent
control of polarisation via 13/
17v switching and Hi or Low
Ku frequency band selection by
the Satellite receiver, using a 22
KHz tone.

Alternately, 4 LNBs (or

Switch Position

4 x Universal LNBs

Switch Position

of

a Quad LNBF) can be
connected to a single satellite
receiver using 3 separate, 2
Way DiSEqC switches. This is
shown in Fig. 9.

ELABORATE APPLICATIONS

2 DISHES, 4 LNB + 2
RECEIVERS

DiSEQC - Receiver E =] [ H
- -

Switch Option

Fig. 9 : 3 Switches + 4 LNBs

While all the applications

elaborate.

Each of the 2 dishes has a
dual Ku band LNBF, for

listed above are fairly simple, it is also possible to set
up a DiSEqC system, that is versatile and fairly

Fig. 10 shows a DiSEqC system that has 2 Dish
Antennae (eg DISH & The To be launched Tata STAR).

foU 3w &1 T 8| UF FS
TAUASIUS, % T4 e &1 Hs
T ol 2| T (e & Heage
Rfgal (2 KHz 39 & &
FF) ZR 3= 1 14 7 5 Fa
3N 23/2\0 & W g TgseH
F T (1 B

fFT F MR 3 FF, 2 9
DiSEqC e 1 3w 0 el
TR e ¥ ¥ T (37 41
TAUTAITE) F Sl S FehdT &l
farega smaew
R few, ¥ wowAat + R fifaaw

2T A T SIS o G

2, 78 off T9a © % DISEQC YUl & ST &1 ST, S
IR 3 I GrEgr 4 fwar S €

f2 0 % DiSEqC fg%ed aamn T ©, foi 2 few
T & (SeTed0n & foru 29T 3R e wiasy & o= e are
T WR)| 2 feull & T 9% ¥ Hg 95 o 9 37 95 T

femert @1 ffem #9 F fa

receiving Ku Band Low &
Ku Band High signals.
The DiSEqC device
controls both dishes, and
routes the signals to 2
separate Satellite receivers,
in the customer's house, for
simultaneous viewing.

Ku
Low
Ku

Low

Band
Band
[ml

DISH 1

=

DISH 2

i Ku T
y tn. Band r ".i.'t
KuBand Low Ku Band
High High
Ku
KuBand  gang Ku Band
High Low High

1 RECEIVER WITH 12
LNBs
The Fig. 11 shows

MULTI SWITCH

another elaborate system,
where a single satellite
receiver controls 12
individual LNBs!

A satellite receiver
with 12 Volt switching
output is used. The 12

R —

Satellite Receivers with
22 kHz DIiSEqC Signals

Fig. 10 : 2 Receiver + 2 Dish DIiSEqC-1

E——

Sqq FY 95 TATETT, &l

DiSEqC ST &t
feolt & il & € 3R
TFY <@ & T ST
T 2 J9F Tooge e
FI R 1 T33T F B
2R TGl oh WY ¢
fifaax

oo o U 31 forgd
e fegrn T &, S fame
Jdage g 93 A
TAUTE @1 i e !

¢ e T 3M3age
F o IR fgR &

Volt signal is used to
control a 0-12 V switch.

SATELLITE & CABLE TV

The 0-12 Volt switch in turn activates one of
the 4 output DiSEqC switches. Each of these outputs
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DISEQC SWITCHES

in turn activates a 2 way
DiSEqC switch,

connected to individual 0 -

LNBs.

DISEQC ROTOR c

Often DTH
customers need to
receive DTH signals
from different points in
the sky. If the 2 locations
are separated by more
than 6 degrees, then it is
necessary to use 2
separate dish, one for
each location in the sky.

An alternate is to
use a motorised dish. The
DiSEqC standard
supports enough power
to the dish motor, if the
dish size is not more than

0/ 12 Volt Switch

DiSEqC 1.0 + Toneburst + 0/ 12 Volt : 12 LNB's

L 4

-

Toneburst DI$EQC 1.1)Switch

DiSEqC 1.0, 2.0 Switch

T AT 8 T T T
3MIIYE AT TATHAT T
J¥ FEH 2 9 DISEQC
fegm 1 T F 2
DISEGC TR

T ST STAErRl
FI 3AA F fafue fEgal ¥
Sy [T fifgg &1 &
T B 71 A & T, |
fel T ofyes # 28 W Tl
g 2 F 50 F
F G 2l TS ST

WEHH % fau T feer

L |

\

Fig. 11 : DISEqC System

DiSEqC 1.0 Receiver with 0/12 Volt Connector

T 98T ¢ WeNEsS
fsvr #1 39 F Afe
fS9T 7 3MER ¢ AT T 3w
T2 @ DiSEQC A, f591
T T e G

1 meter. This is typically

more than adequate for most DTH installations.
A typical DiSEqC mount and rotor motor are

shown in figures 12 & 13.

Such motorised systems are
likely to be made available in India,
by mid year, next year when the Tata-
STAR DTH platform commences
commercial operation from 83 deg
East. DISH and Doordarshan will be
at 93.5 deg East (when they shift from
the NSS-6 to the INSAT 4A & C). The
consumer then will have to either
install 2 dishes, or a motorised dish.

The motorised dish will ofcourse
be more expensive, and more prone to
failure than 2 fixed dishes. Also the
motorised dish demands a large delay in
viewing, as it steers from one satellite to
the other. During this period, there is no
reception on the consumer's TV screen.

It is hoped that his article will
provide readers a clear understanding,
and overview of DiSEqC devices and their
applications. The Dish Doctor column will ofcourse
offer solutions to specific queries from readers that
need to configure DiSEqC systems for actual use. B

SATELLITE & CABLE TV

Fig. 12 : DiSEqC Motor Mount
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Fig. 13 : DiSEqC Motor
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