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Operation safety

The TR-55 device was designed and tested for aperaafety along with the PN-EN 60950
3rd class standard.

The device does not have an installed disconnectirgystem unitwhich should be in-
stalled outside the device.

In case of a DC power supply to the device, an ebsiaccessible disconnecting system
should be installed in the fixed wiring outside thelevice.

Radiation emitted by a laser transmitter is harmful to the eye
sight!

URZADZENIE LASEROWE
KLASY 1

PN-91/T-06700

CLASS 1 LASER DEVICE

You must not look at an uncovered socket where noptc-fibre
joint is connected.

The producer is not liable for such use of the dege that would not comply with the op-
eration manual.

The operation manual is an integral part of the deice and is provided to users with the
device.
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1. General Characteristics.

1.1. The View of Device

232 435 £
TXD+ p

YXB TXD-
oy RXD+
GND
RXD.
SHIE
SHIECD

D-

Figure 1. The device’s view

1.2. The Intended Use of Device

The TR-55 is a device used for point-point connections arna&etions in bus topology
between devices connected to one another with diptie and equipped with an interface
compatible with the RS-232, RS-422 or RS-485 stadsdd he converter can also operate in a
closed bus configuration — so-called “ring” — wittotection (in case of damage to one of the
optic fibre connectors, transmission is switche@anaoalternative optic fibre path). The “ring”
connection is possible even for only two devichsstthere is a chance to transmit data with
point-point protection.

Specific versions of the device make it possibletiie connection to use two fibres of a
single-mode or multi-mode optic fibre, or one filwlea single-mode optic fibre in the WDM
technology. ThelrR-55 converter is fully compatible with the ITU-T V.2EJA-422-B and
EIA-485 standards. The use of th&-55 converterallows for building an extended net for
data transmission based on various transmissiommed

Replacing an electric transmission medium with piicdfibre path provides for extend-
ing the scope of transmission (even up to 50 kmnwng a single-mode optic fibre) and
eliminating the effect of such disturbing interaa as: electromagnetic field, stray currents,
ground potential differences, etc.

The latitude to configure an electrical port — ipeiedently in each converter along with
one of the three standards available (RS-232 od&Ser RS-485) enables us to match an
interface of data being sent between various tgbekevices, to which the converters will be
connected — without the use of additional appliance

IOA55-1b 4 March 2009
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1.3. Symbol Marking:

TR-55.1-X-Y (T)

.....................................

T - means the version of the converter which works
in extended temperature: -40C ... +75 C

optical interface type:
2 —1310 nm SM/MM
5 —WDM 1310/1550 nm SM (tylko kaowy)
6 — WDM 1550/1310 nm SM (tylko kaowy)
7 —WDM 1310/1550 nm SM and 1550/1310 nm:SM

device version:
1 — terminal converter (1 optical port)
2 — pass-thru mode converter (2 optical ports)

production versio

Meaning of the abbreviations used:

MM — intended for cooperation with a Multi-Mode aptibre

SM — intended for cooperation with a Single-Modémfibre

WDM - this version cooperates with a single fibseng the WDM 1310nm/1550nm technol-
ogy (Wavelength Division Multiplexing)

1310nm — transmitter working at the 1310 nm wawgtlenreceiver working at the 1310nm
wavelength

1310/1550nm — transmitter working at the 1310 nrmaedength, receiver working at the
1550nm wavelength

1550/1310nm — transmitter working at the 1550 nmaedength, receiver working at the
1310nm wavelength

IOA55-1b 3) March 2009
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1.4. Examples of Different Uses for the Converter

RS23: RS23.
TR-55 TR-55
[ []
— —
— —
— — = — =
RS232 —— TR.55 | RS232, RS422 0
RS485
o d
D Driver
———
———
= ==
| RS232, RS422 or
r——— TRS55 VRS | RS485
| |
| RS422 or '
| RS485 bus
Driver
PEEEEE

= Optic single or double-fibre line

— — Two-pair copper wire
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|
|
Driver I —— TR>55 TR-55 TR-55 =17 b g5

| RS232, RS422 ol
| | |
| RS42Zor | RS232, RS422 or ,
©00000| | RS485bus RS485
: Driver Driver
Driver |
— FEEEEER) 000009
666660 |
I
I_ ] RS232, RS422 ol
Driver I TR-55 TR-55 I—— " Rs4ss5
— | 1
OO | Driver .
| Driver
I_ —
TR-55 |
0OYOO
-I 0000
RS422 or | .
RS485 bus : Driver
=
I 0O0OO
= Optic single or double-fibre line
— — Two-pair copper wire
Converter units operating with protection
I
:__ — | 1Rrs5 - L TR-55 _R§|232, RS422 or
RS485
| Rs422 or !
I RS485 bus
Driver
FEEEEE

= Optic single or double-fibre line

— — Two-pair copper wire
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I
Driver L —— TR-55 TR-55 TR-55
I | I
— |RS422 or | RS232, RS422 or |
000060 IRS485 bus
: Driver Driver
Driver |
— 1 000009 000000
FEEEEEI
I
I
Driver I TR-55 TR-55
. | | | RS232,
| | I ! RS422 or
00000 O I Driver RS485
I :_ Driver
—T71 [coce66
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r
I 0OOOY
= Qptic single or double-fibre line
— — Two-pair copper wire
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2. Connectors and signalling parts

The following schematics show the front and lowang view of the TR-55 converter,
where connectors and signalling parts have beaegla

Optical connectors

Transmitter

Receiver

RJ45 signal connector

Ground and power supply connector> \ 6-60V DC

» L

Figure 2. Front panel view of the TR-55 double-dilbonverter with two optical ports

. Fr ey e—
Optical connectors 'Y ) TR-55

Transmitter h
i ‘
> [@]c-
cs

Receiver > (@)

et e s |
\

RJ45 signal connector

Power supply and ground connector \
>

6-60V DC

» L

Figure 3. Front panel view of the TR-55 double-ilsonverter with one optical port
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Optical connectors

Transmitter/receivt Transmitter/receiver

RJ45 signal connector

> |

Power supply and ground connector> 6-60V DC

» L

Figure 4. Front panel view of the TR-55 single-filmonverter with two optical ports

[y —
Optical connector | @@ TR-55
p

Transmitter/receiver .
41 ©

RJ45 signal connector

\
Power supply and ground connectgr \ 6-60V DC

» L

Figure 5. Front panel view of the TR-55 single-filmonverter with one optical port
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configuration
DIP-SWITCH

Figure 6. Lower panel view of the TR-55 convertallversions

2.1. Connectors

The device is equipped with tHeJ-45 screened connector intended for a two-pair
twisted wire. Optic-fibre wire should be connecteg the agency of SC-type connectors
(double, single for final converter version and teauble or single ones for intermediate con-
verter version).

8
v

Figure 7. Pin numbering of the RJ-45 connector

1
I

The RJ-45 socket of thelTR-55 converter is adjusted for connecting to the serwath-
puter port of the RS-232 standard or any otheragegquipped with a port of the RS-232, RS-
422, RS-485 standards. The interface is used @@ loommunication. The view of this con-
nector is shown in figure 7. Table 1 shows desionipof specific outputs.

Table 1. Specific pins description of the RJ-45r@mtor

Pin number of RJ-45 Function
connector RS-232 RS-422 RS-485
1 TxD + D+
2 TxD TxD - D -
3 RxD RxD +
4 Signal Ground
5 Signal Ground
6 RxD -
7 SHIELD
8 SHIELD

The converter should be connected with a cat. Steédiwire, of which the impedance of
twisted wire pairs is 10Q. The maximum wire length to meet the requireménts200 m.

IOA55-1b 11 March 2009
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However, it is not advisable to use such long cotiaes. The length of a twisted wire should
be limited in favour of the length of an optic-fwire.

\
\

/
Figure 8. Power supply joint

To connect the power supply we use two upper tgpletact sections of the connector
in figure 8. In order to connect it, you should phug cable of the isolated power supply feeder
or battery in the connector and screw its scregls.tiPower supply polarization is any. There
should be ground added to the connector in outfitsd from the bottom).

2.2. Signalling

Depending on its version, the device is equippetth wither 2 or 3 signalling parts.
Their arrangement on the front panel is shownguarg 9.

LOOS along the

LOOS alongtie optical path 2

optical path 1

PWR

» L

Figure 9. The TR-55 converter signaling parts

The signaling parts have the following meaning:

PWR (green diode)- signals that the power supply works properly.

LOOS (red diode)— signals damages along the optical path for amstnission direction
independently. When theOOS diode is on, it can mean that the optic-fibre eatar is
dirty, damaged or that the power supply of the eoter cooperating on the other line-end
went off, or that the line was disconnected fromat tonverter’s transmitter.

IOA55-1b 12 March 2009
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2.3. Configuration

Figure 10 shows a DIP-SWITCH together with the narrig types used to configure the
device. The converter working modes are shown iolel'd. The first four switches configure
the terminator, the next two configure the workiloé device with protection, the remaining
two configure the standard of the electrical irde€.

The work of the converter with data protection riegg proper configuration of all de-
vices in the ring. The ring can be made of minimiwo devices, however, the maximum
number of those devices is not limited by anythiigo types of configuration of a converter
working with protection can be used:

 The MASTER device — description 6. in table nr 2
* The SLAVE device — description 7. in table nr 2.

For proper operation in any ring regardless of ibenber of these devices configuring
one device as MASTER is necessary. Yet, the otbeicds have to be configured as SLAVE.
A different type of configuration may interfere twithe working of all the bus or hinder the
protection function.

Configuring work with protection is impossible fardevice with one optical port. For
such a device the position of switches 5 and 6damingless.

Table 2. Modes of the TR-55 converter operation

No DIP-SWITCH position Configuration

1. RS-485

2. RS-232

3. RS-422

4. RS-485 and terminator connection
5. RS-422 and terminator connection

IOA55-1b 13 March 2009
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MASTER device in “ring” configuration.
REMARK: Switch No 5 is ONonly for one device work}
ing in a given ,ring”, that device will monitor theork of
the remaining converters. The position of othertcnas
configuring interface type and terminator shouldcche-

sen to suit your needs.

SLAVE device in ,ring” configuration.
Switch No. 6 should be ON for all devices working
within the ring, except for one MASTER device. The
position of other switches configuring interfacpeyand
the terminator should be chosen to suit your needs.

3. Functional Description

TheTR-55 converterhas the following functions:

- sending and receiving data in the RS-2324R3&-RS-485 standards,

- detecting a break in the optic fibre line,

- converting data received from the optical conoenito any standard of those men-
tioned above,

- aversion with two optical ports enables creatintjive bus branching through divid-
ing the signal received from any port between tiogh2r ones,

- a two-port version makes enables operation tagettith data protection in the
point-point configuration and in the ,ring” confication of a closed bus.

Pass-thru versions with two optical ports can widak the one-port version, whereas the
LOOS diode will be on all the time over the unuped.

4. |Installation and Maintenance

4.1. Working Conditions

The devices can work continuously in closed roomeadnditions complacent with point
5.3 of Operation Manual. They should not be exposed to direct sunbeanis.uthacceptable
to clog ventilation holes.

4.2. Installation

The TR-55 device is adjusted to be mounted on a BNN50 022 bus-bar. However,
mounting is also possible in any position outstueDIN bar.

Before you start installing the device, you shootohfigure it with the DIP-SWITCH.
The way to do it is described in the chapter 2.@udration Manual.

Having supplied the converter with power \&/R andLOOS diodes should start, after
the device is well wired theOOS diode should turn off.

IOA55-1b 14 March 2009
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Attention:

1. Connecting two-port devices into an optic fibrebus (both closed and open) you
should always connect both fibres from the receptio and transmission with one
port of the device; a different setting can interfee with the working of the bus or if
it works in the ring configuration, the lack of protection may occur.

2. In case of the lack of signal from the opticgbath, the device’s electrical port will
be deactivated. If signal appears at the optical gh, it will configure the electrical
port automatically.

4.3. Bus Termination

Converters have a built-in terminator. If a congeit placed at the end of an electrical
bus, a terminator should be connected with the ®IATCH. Connecting the terminator
causes a simultaneous introductory line polarimatas shown in figure 11. Impedance seen
by the RXA and RXB terminals is 120.

+3,3V

220 165 220
MASA

RXA RXB

Figure 11. How to polarize the line through thertiexator

4.4. The Range of Transmission

4.4.1. The Range of Transmission Along the Electat Path

The range of transmission along the electricah gifpends on a few parameters, espe-
cially on the quality of transmission wire and #peed of transmission. Estimated maximum
scopes of the transmission are compiled in table 3.

Table 2. Estimated maximum scope along the elettpiath

RS-232 transmission speed Estimated maximum range for a twisted w jre
- category 5; 0.4 mm
115.2 kbps 15m

RS-422 or RS-485 transmission speed Estimated maximum range for a twisted w
- category 5; 0.4 mm

=

e

115.2 kbps 1000 m
250 kbps 400 m
0.5 Mbps 250 m
1 Mbps 150 m

Using smaller speed of transmission than 115,2 kiogs not extend the range of the inter-
face.
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4.4.2. The Range of Transmission Along the Optic&ath

The following example illustrates the calculatminthe scope of connection made with
the use of single-mode optic fibre of the TR-55:2-device.

Typical fibre loss 9/125 um 0,4 dB/km

Power level of transmitter -15 dBm

Receiver’s sensitivity -34 dBm

Power margin 3dB

Power budget -15 dBm - (-34 dBm) =19 dB
Considering the margin 19dB-3dB =16 dB
Range of transmission 16dB: 0,4 dB/km = 40 km

In case of optic fibre transmission a straightfaveange assessment is not possible.
Therefore a power balance should be drawn up, densg the power of the transmitter, sen-
sitivity of the receiver, recommended margin arelghrameters of the optic fibre wire.

Table 4 features the calculation results basedembove-mentioned model.

Table 3. Approximate optical port scopes for speciérsions of the device

Version No Wavelength | Connectc| Fibre optic| Output | Sensitivity | Approximate
Transmit- type type power range
ter/receiver SM/MM [dBm] [dBm] [km]

[nm]
TR-55.1-1-2(T) 1310 2 MM -15 -31 10
TR-55.1-1-2(T) 1310 2 SM -15 -34 30
TR-55.1-1-5(T) 1310/1550 1 SM -14 -31 15
TR-55.1-1-6(T) 1550/1310 1 SM -14 -31 15
TR-55.1-2-2(T) 1310 2 MM -15 -31 10
TR-55.1-2-2(T) 1310 2 SM -15 -34 30
TR-55.1-2-5(T) 1310/1550 1 SM -14 -31 15
TR-55.1-2-6(T) 1550/1310 1 SM -14 -31 15
1310/1550 and
TR-55.1-2-7(T) 1550/1310 1 SM -14 -31 15

4.5. The Rules of Use of Optical Fibre Connectors

Optic fibre connectors are devices of extremelyhhpgecision and require handling
with care. You should protect them from dust and. ddisconnected parts of the connector
should be protected with covers. In case of sailihg socket can be purged with compressed,
clean air and the clog should be cleaned with ethglisopropyl alcohol. You should also use
a cloth which does not fringe leaving fibres.

4.6. Power Supply

The TR-55 converter powered with stabilized power supplypeiaor non-stabilized
one of6+60 V output voltage and recommendHaD0-100 mA output current.
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5. Technical Specifications

Table 5. Basic optical parameters for specific dewiersions

Version No Wavelength | Connecto| Number | Optic fibre | Output | Sensitivity | Receiver over
Transmit- type | of fibres type power drive level
ter/receiver SM/MM | [dBm] [dBm] [dBm]
[nm]

TR-55.1-1-2(T) 1310 SC/PC 2 MM -15 -31 0

TR-55.1-1-2(T) 1310 SC/PC 2 SM 15 -34 3

TR-55.1-1-5(T) 1310/1550 SC/PC 1 SM -14 -31 -3

TR-55.1-1-6(T)|  1550/1310 SC/PC 1 SM 14 31 3

TR-55.1-2-2(T) 1310 SC/PC 2 MM -15 -31 0

TR-55.1-2-2(T) 1310 SC/IPC| 2 SM 15 -34 3

TR-55.1-2-5(T)|  1310/1550 SC/PC 1 SM 14 31 3

TR-55.1-2-6(T) 1550/1310 SC/PC 1 SM -14 -31 -3

1310/1550 and
TR-55.1-2-7(T) 1550/1310 SC/PC 1 SM -14 -31 -3

5.1. Electrical Parameters of the RS-232, RS-422 3485 Interfaces

5.1.1. The RS-232 Interface

Range of the RS232 interface for Low (L) and higlh ¢oltage in figure 12.

+15V
L
+3V
-3V
H
-15V

Figure 12. Low/high voltage electrical parameterstiie RS-232 standard

5.1.2. The RS-422 and RS-485 Interfaces

The high/low voltage ranges for RS-422 and RS-#8&riaces are shown in table 6.

Table 6. Electrical parameters for the RS-422R8e485 interfaces.

Type Voltage level
L VA-VB 20,3V
H VA-VB <-0,3V

Differential output impedance for the RS-422 and48S converters is 12Q.

IOA55-1b
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5.2. Mechanical Parameters

Table 4. Mechanical parameters of the TR-55 comvert

Feature Value
Width 45 mm
Height 75 mm
Depth (without hanger and connectors) 101 mm
Mass <160 g

5.3. Environmental Requirements

5.3.1. Operation

These devices can work in closed rooms which aevemly heated in the following cli-
matic conditions:

Table 5. Environmental parameters for maintenance

Environmental parameter Permissible value
Industrial _
Ambient | @| TR-55.1-X-Y A0Cs+55C
temperature Iz\ Extreme
TR-55.1-X-YT ACEHISC
Relative air humidity max 95% in the temperature of 2D

5.4. Transport

Transport of devices packed in the factory shoelddne in the following conditions:

Table 9. Environmental parameters for transport

Environmental parameter Permissible value
Ambient temperature -40+ +80°C
Speed of temperature change <10°C/h
Maximum air humidity 95%
Air-pressure 700+ 1060 hPa
Multiple Strokes 5+ 15 g at the period of 10 ms

5.5. Electromagnetic Compatibility

The devices meet the requirements of class A devielating to radio-electric interfer-

ence emission, as described in the PN-EN 55022iatdrunder the condition that they are
installed in accordance with this instruction.

IOA55-1b 18
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Caution:

The device is of class A. In living conditions it my cause radio-electric in-
terferences. In such cases you can demand takingqper remedial meas-

ures.

5.6. Power Supply

Table 10. Power supply parameters

Parameter Parameter value or
or feature feature description
Nominal power voltage 0 Hz; 6+ 60V
Current consumption at 6 V DC volt- 500 MA
age
géjerrent consumption at 60 V DC volt- 45 mA

Types of connectors

triple screw clamp connector

6. Product Components

All TR-55 product components delivered to the Costoinclude:

1. TR-55 converter 1 item
2. 10-55 operation manual 1item
3. Warranty certificate 1 item

IOA55-1b
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