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Optical Fiber Transmitter and Receiver

Important safety instructions:

General installation conditions:

© Before handling or connecting the equipment,
please read this manual.

©® Do not obstruct the equipment’s ventilation
system.

© Please allow air
equipment.

© Do not place the equipment near sources of heat
or in excessively moisture conditions.

@ Do not place the equipment where it may be
affected by strong vibrations or knocks.

circulation around the

How to use the equipment safely:

@ If any liquid or object falls inside the equipment,
please contact a specialized technician.

©® Do not connect the equipment until all the other
connections have been made.

Instructions for the optical
connection:

@ For the optical connection, a single mode fibre
cable is used with an SC/APC-type connector.

© Remove the protective cover from the optical
connector on the front panel of the device, and
the cap on the connector of the single fibre
cable.

® Connect the cable to the device, carefully
slotting the guides together for both connectors,
pushing the connector all the way in.

Precautionary measures with the
connection point:

© Take special care to avoid damaging the
unprotected ends of the connectors, as small
scratches, impurities and/or particles of dirt, oil,
grease, sweat etc. may significantly affect the
quality of the signal.

© To clean the ends of the connectors, gently rub
with a lint-free lens cleaning cloth, dampened
using additive-free isopropyl alcohol. Make sure
the alcohol evaporates fully before connecting.

© Keep the connector covers and cable caps in a
safe place in case they are needed in the future.

@ Always fitthe covers on the connectors of devices
that are not connected to cables to prevent the
laser beam from damaging the eyes.

@ Avoid turning on the transmitter without having
the fibre optic cable connected.

Safety measures

Warning.-

This product emits an invisible laser beam. Avoid
contact with laser radiation. The use of equipment
such as binoculars or magnifying glasses may
increase damage caused to the eyes.

According to EN60825-1_ 2007

Caution

-The use of controls or adjustments or any
other procedures other than those specified in
this manual may lead to exposure to harmful
radiation.

- Carefully read and observe the instructions given
in this manual, and keep it for future reference.

- Do not use the equipment in any way that does
not comply with the operating instructions or
in any conditions that exceed the stipulated
atmospheric specifications.

-This equipment is not user-serviceable. Should
you require assistance, contact our technical
service department.

-Never point the laser beam intentionally at
people or animals.



1. Technical specifications

Optical transmitters refs. 2333, 2334

—

Forward channel 87-2150 850 MHz -150.7
Frequency range MHz Equivalent input noise EIN dBm/Hz
Return channel © 1-65 2000 MHz -145.8
Max. input level for CSO & CTB >= 87-862 MHz By o1 Flatness ds 15
IF::pu I 60d8 ) 950-2150 MHz 80 Return losses dB >=10
Input level regulation margin (in 2 dB steps)
dB 0-18 Impedance ohm 75
Output level regulation margin (in 2 dB steps) @
Return channel maximum RF output level dBuv 112@ Test socket attenuation (typ.) dB 16
i Laser type MQW-DFB
?ptlcalgu;E1PUt | Output optical power mW/dBm 4/6
WEICKEIEIIEIN \Wavelength nm 1310+ 20
. . InGaAs Pin . .
Optical input ) Optical device type Photodiode Detection bandwidth MHz 1-3000
G Il Wavelength nm 1200-1600 Max. Optical power received mW/dBm 2/3
12 Vdc 210 310@
Powering/Consumption mA RF connectors female F
General 24Vdc 104 160 @ type
Operating temperature °oC -5 +45 Optical connectors SC/APC

(1) Input: 41TV CH CENELEC and 1complete satellite transponder. The input attenuator in 0dB position.

(2) Measurement made according to standard DIN45004B.
(3) Onlyref.2334.




Optical Fiber Transmitter and Receiver

Optical receivers refs. 2335, 2336

Forward channel 872150 . . .
Frequency range MHz Equivalent input noise of the return channel,
Return channel ® 165 measured at 30 MHz and the transmitter dBm/Hz -152.5
output connected directly to the receiver

RF Max. Output Level for CSO and 87-862 MHz A8 93
LGl CTB> =60dB ) 950-2150 MHz 90 Flatness dB +15

Output level regulation margin (in 2 dB steps) dB 0-18 Return losses dB >=11

Max. input level return path @ @ dBpv 95 Impedance ohm 75
Optical input Optical device type Fl’r;\gtaﬁizline Detection bandwidth MHz 1--3000
(forward channel)

Wavelength nm 1200~ 1600 | Max. Optical power received mW/dBm 4/6

i Laser type Fabry-Perot
Optical output - Maximum ouitput power mW/dBm 2/3
(return channel) ' SYAPINETS nm 1310420
12Vdc 300 | 355@

Powering/Consumption mA RF connectors type female F
General 24Vdc 155 1750

Operating temperature °oC -5 +45 Optical connectors SC/APC
(1) Output: 42TV CH CENELEC and 1 complete satellite transponder. The output attenuator in 0dB position.
(2)  According to DIN45004B
(3) Onlyref. 2336




1.5. Amplifiers technical specifications

Amplifier Gain
5575 Regulation margin

1.6. Technical specs. Power Supply Unit

Power Supply Unit

5629

Frequency range 46 ... 862 MHz Connector type “F”

44 +2,5dB Powering 24 \==

20dB Consumption at 24 V=—: 450 mA
Output level (at 60 dBc): 105 dBuV (42 CH CENELEC) Test socket -30dB
Mains voltage 196 - 264 V~ 50/60 Hz (Tc?:::)mxf:;;?tz): 5A (24V=
Output voltage 24V= Max. current per output 4A (24V=)

1.7. Blocks diagrams

Attenuator
Return path

RF INPUT

(forward path) Diplexer
RF OUTPUT B— path / Rtn
(return path path

ref. 2333 —9

ref. 2334 <9

Attenuator
Forward path

Forward path

Converter

Return path RF € FO

Return path
Control

FO INPUT
Return path

ref. 2334 <4—

FO OUTPUT
Forward path

ref. 2333 —>
ref. 2334 —p




Optical Fiber Transmitter and Receiver

LED Relay LED Relay 2335 2336

Forward path Return path
control control

FO OUTPUT

Converter Return path
Return path

RF &€ FO attenuator

ref.2336 €¢—

Forward path .
Dipl
FO INPUT Converter amplifier Forward path iplexer

|t . RF OUTPUT Fwd path
Forward path FO > RF > attenuator wd path / Rtn pat

RF INPUT Rtn path

ref.2335 —»
ref.2335 —p ref.2336 4>
ref. 2336 —p
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2. Description of references

Product range

2333
2334
2335
2336
2337
2339
5629

T.0X Optical fiber transmitter 1310 nm

T.0X Optical fiber transmitter 1310 nm + Return channel receiver
T.0X Optical fiber receiver 1200-1600 nm

T.0X Optical fiber receiver + Return channel transmitter

T.0X 2 way optical splitter

T.0X 4 way optical splitter

T.0X Power Supply Unit 24V/5A

Accessoires

7234
5071
5239
5301
507202
4061
4058
422601
422602
422603
5673

Universal programmer

Wall mounting rail TO3-TO5-T.0X L=50 cm

Wall mounting rail T03-T05-T.0X (12 modules +PSU) L=56 cm
19" rack frame

T.0X cabinet with ventilation unit (7 modules + PSU)

F terminal load DC-blocked

F terminal load

TO5 to T.OX powering adapter lead L=40 cm

TO5 to T.0X BUS adapter lead L=40 cm

Control BUS lead T.OX L=1 m

Face plate 50 mm



3.1. Wall mounting

T.0X Headend

/\

F.O. transmitter

Optical
output

4061

NOTE: We recommend using both outputs of the source, balancing consumption.
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3.2. 19” rack mounting

5301 ——
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4.1. Optical transmitter
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LASER APERTURE
CLASS 1M LASER

—® o
C
N LA

Ref. 2333

Caution

Ref. 2334

Ladd oded

The use of control or adjustment devices, or operating parameters
other than those specified in this manual, can cause hazardous

radiation exposure.

=

. Test output (-16dB)

. RF Input
87 - 2150 MHz (forward channel)
5 - 65 MHz (return channel)

N

3. Powering

4. ON power indicator LED

5. Forward channel power indicator LED
6. Return channel power indicator LED
7. Alarm connector

8. Forward channel optical output

9. Return channel optical input

10. Forward channel RF attenuation

11. Return channel RF attenuation

Masa o——@—e +12..24V

LED ON Indicates

Optical power delivered by the equipment

@ IA from 5.5 dBm to 6.5 dBm

Optical level received by the return channel

RXOptical PW ¢ '3 dBm to -7 dBm.
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4.2. Optical receiver
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. Powering
. ON power indicator LED
. Forward channel power indicator LED
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. Return channel power indicator LED
. Alarm connector
. Forward channel optical output

. Return channel optical input

. Return channel attenuation

@ ®_
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O 00 N O L1 D W N =

LASER APERTURE

. RF output
CLASS 1M LASER

87 - 2150 MHz (forward channel)
5-65 MHz (return channel)

Sod dow

®_
@_
®_
@_

Masa —@— +12..24V

Ref. 2335 Ref. 2336
Caution . .
The use of control or adjustment devices, or operating parameters RX Optical PW ldnéjmma%zt'jaol zgxer on the device from 5
other than those specified in this manual, can cause hazardous .
radiation exposure. TX Optical PW Optical level broadcast on the return chan-

nel between 2.5 dBm and 3.5 dBm.



4.3. Power Supply Unit

Input power
connectors (1)
@ @
Masa +24V=
Status LED °
)D‘é@* 24V :‘n@ 24V D@-» ov
—\i@" 24v ;@-» ov ,\D‘Z@_' 24v @
%S %S
24V: 0K °
0V: Overloading or shortcircuiting
9
@ *O
Mains input

230V~

NOTE: You must use both outputs of the source when consumption exceeds 4 amps on either of them (maximum current for each output)



5. Examples of application

Opt. Link Gain Gain Gain

Correct use of the devices. aten(:aBt)tion at 807 MHz (dgrlrl:l/zz) at 1.2 GHz (d;:l/lz) at 2.1 GHz (dgrl:l/lz)

0 16.2 -150.4 17.0 -150.4 174 -146.4

There are several basic concepts that should not be 2 123 -148.4 13.13 -148.9 13.4 -145.7

forgotten. The technical specifications are a set of 4 8.7 -146.6 94 -147.0 9.7 -144.9
maximums to be handled with some care. 4.5 7.7 -145.85 8.4 -146.3 8.7 -144.6 m

5 6.6 -144.9 7.4 -145.6 7.7 -144.2

To calculate the RF level which must excite the 5.5 5.6 -144.1 6.4 -144.8 6.7 -143.7

transmitter, use the data in the table shown below 665 gg 1 :gg i: ':22; i; '1 22§

and the following formulas: 7 26 1416 34 1424 3.7 -142.1

7.5 1.6 -140.8 24 -141.6 2.7 -141.5

EIN=EINn +10xlog(BW) [ 8 0.6 -139.9 14 -140.7 17 -140.8

C/N=Vin - EIN (2] 85 -03 -139.1 0.4 1398 0.7 -140.1

9 -1.3 -138.2 -0.5 -139.1 -0.3 -1394

where: 9.5 23 -137.25 -1.5 -138.1 -1.3 -138.7

10 -33 -136.35 -2.5 -137.2 -2.2 -138.0

. EIN is the equivalent input noise. That is, the 105 43 -135.4 35 2136.3 3.2 -137.2

noise in RF, which would have to be present 11 53 -1345 45 -1355 43 -136.3

at the input of the transmitter in an ideal 11.5 6.3 -133.5 -5.5 -134.47 53 -135.5

optic system that did not add noise, so as to 12 -73 -132.55 -6.5 -133.5 -6.3 -134.6

obtain the same level of noise at the output 12.5 -8.3 -131.6 -7.5 -132.57 -7.3 -133.7

of the receiver of the real system (It always 13 -9.3 -130.6 -8.5 -131.6 -8.3 -132.8

add noise). 135 -10.3 -129.7 -9.5 -130.65 9.3 -131.9

. EINn is the EIN for a bandwidth of THz. 14 -11.3 -128.7 -10.5 -129.67 -10.3 -131.0

. BW is the bandwidth of the RF signal. 14.5 -12.3 -127.7 -11.5 -128.7 -11.3 -130.1

e VinistheRFinput level, and is given in dBm. 15 -13.3 -126.7 125 -127.7 -12.3 -129.2

15.5 -14.3 -125.8 -13.5 -126.7 -133 -128.2

16 -15.3 -124.8 -14.5 -125.7 -14.3 -127.3

16.5 -16.3 -123.8 -15.5 -124.8 -15.3 -126.3

Here are some examples. 17 173 12238 16,5 1238 -16.3 1254

Measurements made with a transmitter that delivers 6.1 dBm, followed by a reel of fiber of 5 km long and an optical attenuator
connected between the end of the reel of fiber and optical receiver input.



Optical Fiber Transmitter and Receiver

Example 1

Calculate the C / N at the output of the optical
receiver (C/N of the link), in the installation of the
figure below:

This is a link where the optical signal is split
between 4 fibers of 1 km, using a splitter ref. 2339.
The signal received at the other end is converted
back to RF by means of the optical receiver ref.
2335.

The channel levels that excite the transmitter are:

- 83 dBuV (-26 dBm 42CH CENELEC) analog
channels, TV band.

- 73 dBuV (-36 dBm) digitales channels, SAT band.
Analog terrestrial channel bandwidth: 5 MHz
Satellite digital transponder bandwidth: 27 MHz
On the other hand:

« 1 km optical fiber is equivalent to 0.4 dB of
attenuation.

- The splitter features 6.8 dB loss.

« The 2 fiber optic connectors represent 0.8 dB (2
x 0.4).

Therefore, total losses of the optical fiber link are:
FO losses+Optical splitter losses+Connectors losses
This is: 04+68+0.8=8dB

Now we use the formulas and data given in the
table above.

For the TV band, we consider the column of the
Gain at 807 MHz. This column intersects with the
row of 8 dB of loss calculated for the optical fiber

link in the value of 0.6 dB, which would correspond
EINn =-139.9 dB/Hz.

Apply the formula [1] and we obtain:
EIN, ,=-139.9 + 10xlog(5%10%= -72.91 dBm

Now apply the formula [2] to calculate the C/N, as
follows:

INPUT ol
signal o = fa
TV + SAT i A=t
o || =
(S

N

1Km

C/N,=Vin-EIN,,
C/N,, =-26 dBm ~(- 65.7 dBm) = -26+65.7
Then, C/N,,=46.9dB

In practice, having satellite channels,
simultaneously with the TV ones, makes the latter
worse their C/Nin 1 dB.

o L.
‘ ' : (1)
I | —TT
‘ RF signal
| TV + SAT
i
| o e
| IR
}/—/— RF signal
i TV + SAT
|
| I
! T RF signal
‘ TV + SAT
!

o e
! =T @
| I
; . RF signal

TV + SAT




Now we do the calculation for digital satellite
channels, following the same process above, but
by looking at the column Gain at 2 .1 GHz of the
table (band in which are delivered digital channels)
and the following results :

EINNn=-140.8 dB/Hz
EIN,,, = -140.8 + 10xl0g(27x10%) =- 65.7 dBm

As the input level is -36 dBm, C/N is:

C/N,,,=-36-(-65.7) =-36 + 65.7
C/N,, =29.7 dB
Example 2

Let’s repeat the example above but applied to an
installation with a 32 output optical splitter. The
channels will be digital only.

Thus, the TV channels will be COFDM channels
witha C/N =23dB.

'COFDM
SAT channels will be
C/N =14dB.

DVBS2
The level of excitation of the transmitter will be
the same for TV and SAT: 79 dBuV (-30dBm).

The bandwidth will be now:

For COFDM: BW = 8x10°Hz (8 MHz)
For SAT: BW = 27x10°Hz (27 MHz)
As in Example 1, the attenuations are:

« 1 km of fiber is 0.4 dB.

« The 32 output optical splitter represents about
16 dB

DVB-S2, with a

« The 2 fiber optic connectors represent 0.8 dB.
Therefore, the total losses of the fiber optics are:
04+16+0.8=17.2dB

(let's take 17 dB for this case, maximum value
shown in the table)

The table provides the following information:

INPUT N

signal :?,,--5"3- ‘

TV + SAT |
) |

For the TV band, in the column Gain at 807 MHz
EINn (TV)=-122.8 dBm/Hz
G(807 MHz)=-17.3 dB

And for SAT band, look in the Gain at 2.1 GHz
column.

EINN(SAT) =-125.4 dBm/Hz

| (;@ M

| RF signal

| TV + SAT

i

| SR

o

1Km ‘

| |

| |

|

| *,

\ = |62

i . RF signal
TV + SAT




Optical Fiber Transmitter and Receiver

G(2.1 GHz)=-16.3dB

Therefore, the RF signal level delivered by the
receiver is:

Vout  (dBuV) =Vin
This is:
V_utrer TERR (dBHV) =79-17.3 = 61.7 dBuV
Voo SAT (dBHV) =79-16.3 = 62.7 dBuV
Applying the formula [1]:
EIN,, = EINNn(TV) + 10xlog(8x10°) [dBm]

EIN,, =-122.8+ 69

EIN,, =-53.8 dBm
And by the formula [2] is obtained:
C/N_=-30dBm-(-53.8dBm)=23.8dBenTV

(dBuV) + G (dB)

xmtr

Likewise, we calculate the C/N for SAT channels,
resulting in:

EIN,,= -51.1dBm

C/N -30-(-51.1) = 21.1 dB en SAT

SAT

If we estimate the value of the C / N for TV very

tight, you can increase the excitement level of the
transmitter a couple of dB, since there is enough
margin before the system begins to distort.

RETURN CHANNEL

For the return channel transmitter, the table of
attenuations, link gain and equivalent noise is:

Link attenuation| Gain at 30 MHz EINn
(C13)) (dB) (dBm/Hz)

0 23 -152.5
3 16.6 -149.5
4 14.6 -147.6
5 12.7 -145.7
6 10.7 -143.9
7 8.7 -141.9
8 6.7 -140
9 4.7 -138.1
10 2.6 -136
11 0.4 -133.4
12 -1.5 -132
13 -3.5 -130.5
14 -5.5 -128.5

Measurements made with a transmitter that delivers 2.9dBm
followed by an optical attenuator connected between the
transmitter and the optical receiver.

Use the formulas 1 and 2 for making calculations.
The calculation process is the same as in the case
of the forward channel.



Guarantee

Televés S.A. offers a two year guarantee, beginning from the date of
purchase for countries in the EU. For countries that are not part of the EU,
the legal guarantee that is in force at the time of purchase is applied. Keep
the purchase invoice to determine this date.

During the guarantee period, Televés S.A. complies with the guarantee by
repairing or substituting the faulty equipment.

The harm produced by improper usage, wear and tear, manipulation by a
third party, catastrophes or any other cause beyond the control of Televés
S.A. is not included in the guarantee.
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DICHIARAZION DI CONFORMIT. vunuusmwm}sz/vsvmms
DEKLARACJA ZGODNO! TITIKTIES DEKLARA!
DECLARATIE DE CONFORMITATE TERTABATI A COOTRETCHRIT
KONFORMITETSERKLERING ARG PELEL QoG NVTATROZAT
INFORMITEITSVERKLARING BEKREFTELSE
VASTAVUSE SERTIFIFAAT JEKAAPAIIA BUITOBLAHOCTT

Manulacturer/ Fabricante / Fabricane / Fabricant / Fabbricante / Fabrikant / Karaoxsvasnic / Tillverkare / Valmistaja / Producent / Gamintojas /
Hszomosumens / Producator / Gydrtd / Fubrikant / Produsent / Fabrikant / Bupobuux / Valmistaja:

Televes S.A.
Rua Benéfica de Conxo, 17 - 15706 - Santiago de Compostela - Spain
our of the pr bajo su exclusiva ’ producto / Deciara
s0b  exclusiv responsabilidade  conforidade do produto Diclaresous P ité de ce produit / Dichiara sotto I
esclusiva responsabilita la conformia del prodotto / Wir fir die Konformitit de Pmduhu/ b pag
vl Ty mpoidveog / Forsikrar e g i get ansvar for p i 7
lotteen ra wlasna, iedzialnost 2g0dnoSc wyrobu Komybe, yra
aritinkamas / 2 npodyma / Declaram pe propria raspundere ca produsul este in
conformitate cu cerintele esentiale si celalaite prevederi aplicabile / Sajdt feleld kijelentjitk, hog, Eridrer under vores eget
ansva for pr lare eger proditet/ Wi nemen de verantwoording voor de
conformiteit ‘asanse idnosi wio 00 aidnosi ‘Kinnitame toote vastavisr:
n:fu-mc/Mmma/Re,rwma/xqemu/Amoxn/Amkemummr/mywm,/Re,rmm/nz/zrmn / Numer Katalogowy / Produkto mumeris/
Apmassya/ Referinta / Termékszim / Apmuya / Viide:
2333, 2334, 2335, 2336, 2337, 2339
Description / Descripcidn / Descrigdio ‘Hegivgag / Beskrivning / Kiveus / Opis / Produkto aprasas / Onucanue /
Descriere / Lefris / Beskrivelse / Beskrivelse /Bmhn,m,/gm / Kirjeldus:
Optical system TOX
Teademark/ Marca / Marca / Margue / Marchio / Handelsmarke / Mgxe: / Varumdirke / i/ Marka / Prekés 3 Topeosas M
Mérkanév / Varemarke { Varemerke { Hundelsmerk / Topeisenesia mapra / Kaubamairk:
Televes
With Conlo imie Com as. de /Avec ditions de / Cons i requisiti di / Die Vorausserzungen erfilllen
/e 0 aumatsfons rov Enlgsfljade bestmnelser/Seuraavien mériyksien/ Zgodnost 2 wymogomt/ Atk reiklvimas | yeGosanini /I
itate cu / Az aldbbi Jvingimustel:

- Low Voltage Directive 2606 /95 /EC.
- EMC Directive 2004 / 108/ EC.
Fnllnwing nzndmla/c.m las mrmm'/Cmn as normas / Selon fes mznnn 7 Cnn l. norme / Folgende Anforderung /A.anm.aa mpbrua /Fal,amh

Koved F-' de / Felgende sandarder/ angende mmmm en normen / Hacmynsux cmm)aplml /lﬂrgmurcle
standarditele:
EN  EN , EN , EN AL:2007, EN 55024:1998 + A1:2001 + A2:2003

Santiago de Compostela, 17/11/2011
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